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Executive Summary

The Ethical, Legl, and Social Imptations (ELSI Programs were &blished in 1990 at the

National Human Genome Reaseh Institute (NGRI) at the Natioal Institutes of Hath (NIH)

and in the Office oBiological and Enviromental Research (ER) at the Department of

Energy (DOE. The shared mission tifese programs is tdentify, analge, and address the

ethical, legal and social implications of the Human Genome Project (HGP) at the same time that
the basic scientific is®s are being studie In July 197, NHGRI's NationbAdvisory Council

for Human Genome Research (NACHGR) and DOE'’s Biological and Environmental Research
Advisory CommitteeBERAC) established the BL Research Planrgrand Evaluation Group
(ERPEG). ERPEG’s mission was to review and analyze the portfolio of ELSI research grants at
both NHGRI and DOREp participate in the delopment of the ELSlomponent of the nevwé

year plan fothe HGP, and to prepaa report for submissido NACHGR and BERAC

summarizing its findingsnal making recommendatisn

After performing a initial analysiof the ELSI esearch grant pibolio, ERPEG developed five
goals to guide the ELSI research programs over the next five years. These godésigaes
both to emphasize aredsresearch of orang importance and identify emergg issues that
require additional atteion. They wes seen by ERPEG @ work in progreghat should be
continuously updateand expanded. Followinige publication of theagls as part of the H&
five year plan in the October 1998 issuesofence ERPEG contiued its angsis ofthe ELSI
portfolio. This document summarizes the findings of this ex¢drehalysis and provides
recommendations for strgthening the E&I research pgrams at NHGRand DOE.

Since 1990, the NHGHELSI reseech program has supged more than 190gearch and
education projects artde DOE program hasigported more than ninefiye. Supplementing
these funded projectgve been more thandamty-five ELSI “program ativities”--workshops,
conferences andleged events--initiatednd coordinated biyL S| staffto help ensure that the
findings of ELSIresearch are ppopriately traslated into clinical ancesearch praces and
health and public policies. All of these projects and program activities fall into four program
areas: (1) privacgnd fair use of@netic information; (2¢linical integratiorof genetic
technologies; (3) eital issues surroundirgenetic resean¢ and (4) educatiomd resources.

The impact of some of thearly projets funded by th&LSI reseech program was limiteto
identifying issues and stimulating discussion within the then- relatively new ELSI research
community. Moreecent projects havuilt on this earlyvork and are begning to exert a
measurable influena health and public policand clinicabnd research praces. For
example, in the area pfivacy anddir use, the DOE-fundeGenetic Privacct has had a
direct impact on legiative activityat the state level.nithe clinical integation area, the
development of genettesting protocols amaf guidance for hedth care providenegarding the
follow-up care of thas with identifiable geetic risk factors flocancer would almosertainly

not have occurred (avould not have beers &arefully tbught through) withouhe

collaborative efforts and impressive body of literature emanating from the Cancer Genetics

' This report was presentedto the Naional Advisory Council for Human Genome Reseach at thdr
February 27, 2000 meeting



Studies Consortium, which NHGRI funded and facilitated. In the genetic research ethics area,
fundamental shifts in theay the mainstaam genetic resegr community has lgein to view the
ethical and legal atus of stored tissuersples can be seen adieect outgrowth ofhe

workshop on this issue co-sponsored by NHGRI and CDC, which in turn could not have taken
place without the prelimary reseah on these issues furtdey both NHGREand DOE.

Although the overall impa of the educationna resources portion tfe ELSI reearch portfolio

Is more difficult to assess, it does appear that the funded education activities have heightened
awarenesef genetis and EBI issuesn a vari¢y of awliences athhave pronded some

promising first steps towd improving how healtprofessionals understaadd use genetic
information. In ddition, the NHGRI EBI program hasrpvided support for twanportant and
widely used onlineesources: B)ETHICSLNE and GenecClinics.

Despite the overall strength of the ELSI research programs and their grant portfolios, there are
some weaknesses. Specdontent gaps exist gach of the portfoli@ four program aes and

there are a numbef emerging issuesdch as behaviorakgetics, geneticmbancement
techniques, and othemerging technolags (such as fetaktt sorting, pre-implatation genetic
diagnosis, and the ability to test for adult onset disorders in children or even in the prenatal
period)—that will requée additional attention ithe coming yea.

In addition, therare a few areain the portfolio as alwle that could be strgthened. For
example, the ELSI portfolio has supported a large number of "empirical” and "applied" studies
that employ standd clinical and surveyesearch methodol®s to address issueseatting

clinical practice ath public policies. While ttse approaches haleen very suwessful and

should be encouraged, the portfolio could be significantly enriched if these projects were
supplemented by meistudies that use "thretical” or "anbytical” appoaches--such as k&g
historical, or philosophitanalyses--t@xamine these same issuebtioader contexts. For
instance, there isreeed for additional stugk (like those beingplicited under the neRFA on

the ELSI issues surrounding human genetic variation research issued by NHGRI in 1999) that
examine the impact of getic research aridchnologies more brdly on familysystems or on
specific populations oroecnmunity groups.

There also is an under-representation of investigators from certain disciplines, such as
economics, cultural anghysical antlopology, andeligious and moral philogby. In adition,
very few pritipal investigators dunded projects hav@een members of minoritacial or
ethnic communities.

To begin the procesd addressing thesesuesthe ELSI resarch programs at NIH and DOE
should continue to support research and irtiate program activities to achieve the goals set

out in the five-year planpublished in the October D98 issue oBcience Ongoing

developments in genome science will create new ELSI challenges, which in turn will create new
opportunities for EBI researchTo ensure that the BL research pgrams retain theagility

and remain flexible to adelss new issues and tbages as thegrise some resources should
continue to be devoted to staff-initiated projects that use specigkrant or contract

mechanisms to addresspecific high priority issues. In additionwhile gene sequent of

humans and other ongams will continue to influeze all aspects of biady, including

reproduction, developmerhealth and illnesshe ELSI research prograns should remain



focused on issues directly related to genetic and genomic science and itegnation into
clinical and non-clinical settings, andshould not at this time pursue the study of broader
topics (such as human cloning ostem-cell reserch).

To ensure that the EL research pdplio is well-balanceénd to further enrftits highly
successful appliedsearch projectshe ELSI research programs should encourage activities
that employ new theordical perspectives flom outsidethe traditional commnunity of ELSI
researchers and that pronote cross-fertiliation between ELSI research and dier areas of
the social sciences, law, anth¢ humanities. In additionthey should ecruit ELSI
investigatas from a broader array of disciplines, such as emomics, athropology, and
religious and moral philosophy, and should rake efforts to ensure thaindividuals from
diverse communitiesare well-represented in lhe development and implerantation of all
aspects of EISI researd." It is important, haever, that thesecemmendations are used to
enhance the existing BL portfolio and thiathey do not diminisELSI’'s onging commitment
to fund high qualitypplied research klinical and non-clinial settings.

There are aspeat$ the existing NHGRéapplication and rewe processes which mapntribute
to some of the weaknessia the ELSI prtfolio. For example, NGRI’s continued havy
reliance on the rayous and lengthiRO1 application format ngacontribute tolte relatively
small number of more theaiical studies or smalkploratory clinicéprojects represerdan its
portfolio. The ELSI research programs should make use of alternative grant mechanisms to
encourage the involvemet of more scholars whose works not well suited to the reglar
research gant mechanism (for example, lgyal, theologcal, or philosophical anayses) and
to encourage the development of smallepreliminary or exploratory studies. To address
the review concerng, standing stidy section wih expertise in the disiplines of the
applicants should be appointed to revie NHGRI ELSI research applications. This would
allow study seatin members to develop allective memonand give them the opganity to
reach a common undeasding of the interdgsplinary natue of the ELSFesearch prognas.

In generalDOE’s ELSI gant application ancewview processes asébject to more flexible
guidelines than NHGRY. As a result thegire both more diffidt to assess systatically and
less prone to problems arising from restrictive and multilayered application and review
procedures. Howevewhile the flexibilityof the DOE processedlows for the possibilityf
more streamlined reweand funding decisiong is very depndent on the time andihty of
program staff.

Although NHGRI’s EISI research pgram now appears be adequatelstaffed, the DOE

program continues to lsaffed by aingle individual, wholao is responsible for oxseeing

other DOE programs. Given the reliance of the DOE application and review processes on staff
time andenegy, the DOE should expand the currenstaffing of its ELSI research progam.

" The NHGRI Councilredorsed ERPEG’secommendationand specitally highlighted thémportane of
recruiting minority investigators to ELSI research. @wil members recmmendd that the next ELSI adlsory
group shou considetthis a igh priority issue ad should desdop dediled ecommendationfor thedevelopment
and implematation of targeted recruitment strategies.



The lack of an effective system for tracking grant products after a grant has been completed
remains a concernlhis inability to tack grant product®iay have conitvuted to what appeats
be a lack of produatity of a small nmber of ELSlprojects.The ELSI resarch program staff
should explore mechanismdiat would provide incentives for researchers to reporall
products tha result from a grant-even thosehat are published severbyears afte the

period of the grant has expired—so that they can be tracked andsseminated more
effectively.

Over the years, the ELSI research programs have done an incregsdjipb of ensuring that

the findings of EBI researcherare communicated bmyd the ELSl@search community

those involved in the basic genomic and genetic research enterprise. There are a growing number
of genetic researchers who not only recognize the importance of these issues, but who are
actively involvel in ELSI resarch and policdiscussions. To ensurettthis trend continues,

the ELSI resarch programs should stengthen acivities that promote @mmunicaton and
collaboration between basic genetics and genomics researchers dfldS| researchers

The ELSI resarch programs ppar to be havingsubstantial impact on othHIH Institues and
Centers, other progms within the DOE, and othideral agenes and researchganizations.
To ensure the continuati of such activitiegshe ELSI research prograns should intensify
their efforts to involve other NIH institutes, other federal agencies, att programs in other
countries n the initiation and supportof ELSI reseach.

Following the expiration of ERFEG’s charter, NHGRI and DOE should establish an
ongoing joint planning and evaluation group to ensure that their ELSI research programs
continue to identify and address the nost important implications of human genetic awl
genomic research.The mission bthis advisry goup should béo: (1) evluate the ESI
programs’ progres toward the goalstderth in the most rece five-yearplan; (2) assess
progress on the implementation of the recommendations contained in this report; (3) identify
emerging issues or priority areas that may require additional attention in the ELSI research
portfolio; and (4) identy administrativeor staffing issues #t may requiradditional attention.

If administrative and other concerns preclude the formation of a joint NHGRI/DOE body,
mechanisns should be esiblished to esure that there is coninued interaction and
coordination between the two progams.

In conclusion, whilenany areasf@cience have ethat, legal, and sodiamplications, this is the
first time that these implations have been aaknledged by tb granting ageies in the form of

a formal budget allocation or “set-aside”. This allocation of research dollars, in and of itself,
may have compleld many througout the research eonunity to think moreritically abou the
implications of their research, and to recognize that ethical, legal, and social implications are
intrinsically apart of their work.

In addition, the very existence today of something thought of, in a fairly broad racigded, as
an “ELSI community” of researchers is an unambiguous indication that the ELSI research
programs have, in thdirst decade of peration, succeeded establishing a newnd vital field
of research. Theide range of resech and educationgjects the programsatie supported,
coupled with the growonnumber of progra activities theyave initiated, largly define the

-iv-



“state of the art’n this area and al®ginning to exert measurable impact ofirgcal and

research practices and health and public policies. The ELSI research programs have funded
productive and innovativesearchers whogeojects have laid strong foundation fathe

further exploration andonitinued resolution of thethical, legal andocial implications of

human genetic reseh.



[. Introduction
A. The ELSI Research Pograms atNHGRI and DOE

The planners of the B. Human Genome Project@R) recognized that theformation to be
gained from mappingnd sequencing the iman genome would hapeofound implications for
individuals, families, andociety. Theyealized that while thisiformation would have the
potential to improve humarehlth and well beindramatically, itvould also raise a numbef
complex ethical, legand social issues.

To address these issues, in 1990, Ethical, Legal and Social Implications (ELSI) Programs were
created at both the National Human Genome Research Institute (NHGRI) at the National

Institutes of Health (NIH) and the Office of Biological and Environmental Research (OBER) at

the Department of Engy (DOE). The mission of these pnans was to identifyanalyze and

address the ethical, legal and social implications of human genome research at the same time that
the basic scientific is€s were being studie In this wayit was hoped that proleareas could

be identified and solutiordeveloped beforedaerse effects oacred.

The ELSI initiatives at NHGRI and DOE were established as two separate but complementary
programs responsible for funding and managing research grants and education projects at
institutions across the U.8nd abroad. An KI-DOE Joint ELSI Wdking Group, consistingf

a small number of leadirgoethicists, medicalemeticists, sociologistiegal scholars and

others, was also set uporder to provide expeadvice and to stretigen the activities ofdih
programs. Establishead 1990, this Working Groupontinued to provide progm guidance to

the ELSI progams until 1997.

Since its inception, DOE’s ELSI program has maintained a primary focus on funding research
and education projectihNNHGRI's ELSIprogram also has é&e focused primarilgn funding
research and eduaan projects, but was expaed and enhanced imetmid-1990s with the

creation of two complem¢ary entities:the Office of Policyand Public Affairs (&ablished in

1995) and an Inramural Office of Bdethics and Special Poptitans Research (estadiied in

1996). The Office oPolicy and Public fairs was creatkto provide informationral analysis

on ELSI policyand legislative issgeand to sponsor workshogsd conferences tgsist in the
development and dissemination of policy options and recommendations. The Office of Bioethics
and Special Populations Raseh was createdd conduct independent ELresearch ahto

assist researchers NHGRI's Division oflntramural Reseeh (DIR) in idetifying and

addressing ethicalgses arising from threiesearch. Thectivities of these twoffices have

helped to ensure that the findings of ELSI research are translated into sound policy. However,
the core of the BRI programs atdih NHGRI and DOEamains their extramuratsearch and
education grant progms. Throughout this report, the t@®‘ELSI research programs” refs to

the component of the NHGRogram that is focused onteamural ELSI research gras and to

its counterpart program at DQE

As integral components of the U.S. HGP, the ELSI research programs are supported with federal
research funds. NH& has committed fivpercent of its annUBlGP research budge
funding reearch oELSI issues. DOEeaserves ttee percet of its HGPfunding br ELSI



activities. Bythe end of FY 1999, NBIRI had spent moithan $58 million and DOE hapent
approximatly $18.2million on ELSI reseech and edcation prgects, reslting in tdal ELSI
expenditures of more than $76 million (S&gpendix A for Budget Tables)

While the programs at NBRI and DOE arelosely relatd and have collaboraten a number of
projects over the years (including the joint support of the former ELSI Working Group) they are
independent and opeeatithin different admiistrative structuresna under somewhat diffent,
although elated, psgram prioities based on the migens of thei parent gencies.The ELSI
research program at NHGRI has been focused primarily on clinical research and health care
policy issues andn the education of bkh care providersyhile DOE’s progranmas primarily
supported projects mobeoadly relaté to the privacynd fair use of psonal genetic

information in various seihgs and the educatiof the public, studen&nd policymakes.

Despite thie differences, thewto prograns share far overaching aims Ultimatel, the ESI

mission is to support research and education activities that provide the conceptual and empirical
foundatiorfor the acomplishmenof these imns. Indvidual progcts fundd throughhe ELSI
research prognas can be identified &®ntributing to one anore of these aims.oFthis reason,
throughout this reporhése aims are refed to as “progra areas” and aresad as an organizing
framework for the review and analysis of the ELSI portfolio. The four program areas are:

1. Privacy and Fair Use.To ensure that geneticformation is interpreted ccectly and
used appropriately, and thptiblic policies developkto protect genetic pracy and to
reduce the likelihood of genetic discrimination are informed by ELSI research. igstivit
in this area examine threeaning of genetic informan and how to prevent its
misinterpretation or misuse.

2.Clinical Integration. To ensure that genetieadhnologies and informatiomea
optimally integrated into dliical settings, and that hehlcare policies refleche
knowledge gained from ELf&Isearch. Activities ithis area examine the jpact of
genetic testing on individis, families and society \withe aim of informing clinai
practices and policies l&ted to genetic testinghd counseling.

3. Genetic Researchlo ensure that genetiegearch is conducted &m ethically sound
manner, and that researgolicies are informed b¢LSI research and expence.
Activities in this area focus on informed consent and other genetics research ethgss is
related to the design, nduct, participation in and porting of genetics resecn.

4. Education and Resource3o ensure that the public and health and other
professionals are genetitgliterate and aware of EL$dsues related to genetic
technologies and informationActivities in this area tlude the developmeot ELSI
and genetic-based curtita, web-based educatioradtivities, PBS televisioseries,
videos and CD-ROMs for a widariety of audiences.




B. The ELSI Research Planning and Evalation Group (ERPEG)

In July 1997,n response to recommetidas made by avelve-person committesgppointed by
NHGRI and DOE to pérm an evaluation ahe ELSI WorkingGroup and its relationghto

the other components of the ELSI program, NHGRI's National Advisory Council for Human
Genome Research (NACHGR) and the DOE’s Biological and Environmental Research Advisory
Committee (BERAC) established the ELSI Research Planning and Evaluation Group (ERPEG).
The ERPEG membership includes eight individuals selected for their experpseicexe

and/or accomplishments ireas relevant to tHeL S| researh program. Dr. €Roy Walters,

Director of the Kenray Instituteof Ethics, Georgetan University, wa asked to serve as the
group’s chair. (SeAppendix B for Charter, Roster and Meeting Dates.)

ERPEG’s mission was to revieamd analyze thgortfolio of ELSIresearch and edatton grants
at both NHGRand DOE ERPEG waslso asked tgarticipde in the deelopment othe ELSI
component of the new fvyear plarfior the HGP. After pgorming an initial reiew and
assessment of the ELresearchrgnt portfolio, ERPEG drtdd five researchoals to guide the
ELSI research programs in meeting their aims over the next five years. These goals were
designed both to emphasied strengthen ag of research @ingoing importancena to
address emergingsues.

In May 1998, the draft goals were presented for public comment at a meeting that included
representatives frothe ELSI andjenetics resediccommunities, consumerayps, and others.
Based on the commentopided, ERPEG further fieed its articulation othe goals. Theagls

in their final form wee published irSciencen October 1998 as part of the overall five-year plan
for the HGP* The five resealcgoals (each of ich also includes reied education activitigs

are as follows.

1. Examine the issues surroung the completion of thauman DNA sequence and the
study of human geneticnetion.
2. Examine issues raised the integration of genetiechnologies and informationto
health care and public aéh activities.
3. Examine issues raised by the integration of knowledge about genomics and gene-
environment interactionstim non-clinical settings.
4. Explore ways in which new igetic knowledge may imtect with a variety of
philosophical, theological, @ahethical perspectives.
5. Explore how socioeconomic factors, gender, and concepts of race and ethnicity influence

the use, understanding, amderpretation of geneticformation, the utilization of
genetic services, artdle development of pojic

These goals encompass many of the emerging issues and program gaps identified in this report
and are discussed inegiter detail in Seicin 11.D. They are a wik in progress thahsuld be
continuously updateand expanded to addresswy issues as theyise. Given the compliey of

these goals, a list @xamples of possible reseh questions and eduion projects that coulde
included within eachagl area was devegded and is provided i\ppendix C.



After competing thefive-year planERPEG was &&d to contiue its anlgsis ofthe NHGRI
and DOE ELSI gant portfolio and to mpare a report faubmission to the NACHGR and
BERAC summarzing its fndings ananaking reommendatins for stragtheninghe ELSI
research progmas. This document is interdi® satisfy thatequirement.

C. Overview of Methods and Approach

To facilitate the evaation of the ELStesearch gramortfolio, ERPEG first examinetie
various research gjects and prograncttwvities falling undeeach program aaeo assess their
contritutions b the aea andd identfy topics thamayrequie furtrer attation. ERPEG next
evaluated the portfolias a whole, assessinthe productivityof the grants; theuglity of the
grant products; the evall balance of thportfolio; the adequgcoof disseminationf the grant
products; and the ovédranpact of the projestthat have been supped. The results of this
analysis areet out in Section Ibf this report.

ERPEG then turned to an &vation of various othaspects of the B3l research pgrams,
assessing: the efftiveness of the awnt grant applicain processes; the efftiveness of the
current review proesses; the adequaof staffing; long-term granproductivity and traking;
interactions with basicegpome science resehers and with othgrograms and ageies; and
future planning andvaluation. The resultsf this analysigre set out in Sectiofi bf this
report.

Based on its reviewnd analysis, ERPEGedeloped a series cicommendations to g@dhe
ELSI progams as they entéhe next centuryA summary ofitese recommendations & sut in
Section IV of thiseport.

[I. The ELSI Research Grants Brtfolio

Since 1990the NHGRIELSI esearch qfogram ha supportednore than 90 and the DE ELSI
research progna has supported more thaimety-five rsearch and educatignojects and
conferences. They have resulted in a combined total of approximately 625 peer reviewed journal
articles, books, newdters, web-sites, PBSrges, radio broadctess museum exhibits, videos,
and education curritar Supported activitidsave ranged fronelatively small rstorical,
philosophicd, and theoreticatesearch projects drlegal analyses of speafELSI issues to large
clinical studies designed to examine the efficacy of particular genetic testing or educational
interventions. Resedrenethodologies used haincluded randomized cialled clinical trials,
surveys, focugroups, personal intgews, video and curnidum development, and laly
historical and philosphical anlyses, emong othes. Principhinvestigaors have ame from a
variety of disciplines, including (but not limited to) philosophy, medical genetics, genetics
research, medicm nursing, behawral sciences, ahtopology, history, law, genetcounseling,
eduation, ard consumer ad/ocecy.

Supplementing these funded projects have been more than twenty-five ELSI “program
activities”: workshops,anferences and agkd events initiatechd coordinated biLSI staffto
help ensure that thenflings of ELSIresearch are pppriately traslated into clinical and
research practicand health and publioficies. In the ppgram’s earlyears, the E&l Working



Group assumed a major role in attempting to bridge the gap between research and policy. More
recently, reponsibility for arrying out lhese program actiwés has rested with stam the

NHGRI and DOE EBI research pgrams and in the NHGRIffice of Policyand Public

Affairs, who often work in collaboration with outside research, consumer, and professional
organizations. This hassulted in a largeumber of ELSActivities which, whilenot directly

funded through the search grant progm, have had greempact. (Lists ofesearch, education

and conferencergnts and related puddtions and productseaavailable on the NH& and

DOE ELSI homepges:http://www.rhgri.nih.g@v:80/About NHGRI/De/Elsi/elsabs.htmland
http://www.ornl.gov/hgmisasource/elsiprog.html#@nts)

This Section of the report summarizes ERPEG’s findings with respect to both the funded
research projectsid the program actitres in each of theofir ELSI progam areas. SectiohA.
describes the major @amplishments of the progm in each individual pgram area. Seot

[1.B. analyzes the overall impact of the portfolio. Section II.C. identifies a number of weaknesses
in the portfolio. Sectiol.D. makesecommendations for kancing the content the portfolio.

A. Major Accomplishments by Program Area

The challenges inhent in any att@pt to evaluate basiod applied researgrograms have
been widely reognized These difficulties @& compounded byectain features uniguto the
ELSI reseath program. The cmeptual nature of my ELSIgrants can makdtampts to
guantify their ects especiallproblematic. While partidar publications can stetimes be
identified as havinguithered the level afcholarship in a givearea, it often is ditult to show

a direct correlation between the research performed by a single investigator and the actual
implementation of major search, health or plib policies.

Although asmall numbeof the gants fundedh the edrest yars of thELSI research qograms
produced few tangie work products, this mayerely reflet the fact that gnts for the funding
of conferences arfor “think-tank”-type conceptual reseh projects predomited the portfolio
at that time. Moreoveeven though the dgrexploratoryprojects were notwhys productivén
a strictly measable sense, thadid help to begin diafjue on the relevamsues, and in so
doing, established adindation for scholarshiggpon which later E&I projects havbuilt. The
sophistication of ELSgrant applications kamproved dramaticallgver time, perhapsftecting
a greater undeieanding of the appli¢en and review proases within the communityAs a
consequence, mawy the more recentfiunded projects haveeen highly pyductive and have
begun to have a m&arable impact on prace and policy

This Section describes theajor accomplishments thaave resulted from tifanded projects

and related progna activities in each dhe four ELSIprogram areasThe listing of
accomplishments highliged here is bpo means intended to behaustive, but is rather medy
representative of the types of projects and activities that have contributed to the ELSI research
programs’ success.

In an attempt to quantify one aspect of the impact of ELSI products,res&irch staff
performed a citatiorearch on the publicaims referenced inithreport, using the éine Web of
Science Cited Reference Search engine. This search engine identifies peer reviewed journal



articles that have been cited in other peer reviewed journal articles. While this approach provides
some useful information, ltas significant limitatins. First, the raw muber of times an artiel

has been cited in agrereviewed journakveals little about thguality of thepublication or its

actual impact on prdce or policy. Second, because theasch engine usedn identify oty

peer reviewed jourharticles cited in othrepeer reviewed jounal articles, the sallts reflect no
citations of the refenced articles thanay appeamiother places (su@s in books, reports, or
newspaper articles)rhird, the number ofitations in peer reviead journals mape affected by
many factorssuch as the date of taticle’s publicationthe distribution and size tie

audience of the jourha which the articlavas published, and thevid of public interest itthe

topic explored. Nevertheless, ERPEG decided that using the Web of Science Cited Reference
Search engine as adjunct to the rest tthe portfolio analsis would provide at leha

“snapshot” of the poteial impact that various glications have had ondglcommunity of
researchers who are examining ELSI issues Appendix D for a listing of some of the more
frequently cited ELSI publications.)

1. Privacy and Fair Use

ELSI-fundedresearch in the @a of privacyand fair use has fased primarily otwo areas:

(1) the privacyand confidentialitypf genetic informigon; and (2) the potentiéor employment,
insurance, and othgrpes of discrinmation or stigmatization bad on the misinterpréitan or
misuse of genetic information. Both the NHGRI and DOE ELSI research programs have been
very active in this area. Through the end of FY 1999, DOE’s program had funded fourteen
research projectsd eleven conferers and NHGRI's lthfunded fortyesearch projectsd

eight conferences this area.

Much of the work in this area, while fairly conceptual, has resulted in the development of policy
recommendations, somewlhich have been publistién formats that have rda them readily
accessible to lawmalserhealth and resedr policymakersand regulatorgrganizations. One

project that was fundeby DOE and thidhas had a particulgirstrong impacwas the develop-

ment of the draft “Genetic Privacy Act” by George Annas (Boston University-Afrniag)ile

this document has not led to the enactment of federal genetic privacy legislation, it has provoked
substantial dialogue drhas helped stimulate nukegislative activityat the state level.

A second project, furedl by the NHGR({Case Western Reseriairray) lookedat the impact of

the HGP on access to medicine, health care, health insurance, and the distribution of scarce
medical resourcesnd published a series @fcommendatiors. Another NHGRI-funded project
(University of Florida-Moseley) examined a range of genetic testing and screening techniques
and analyzed the social and economic incentives and disincentives to their use. This work
resulted in a number afticles detailing @icy options andgjdelines to regulatie use of

genetic testing binsurance companigfie most notable of whickppeared in 1993 in the
American Journal of Human Genetits

Two other notable projects, both funded by DOE (Shriver Center-Natowicz; Shriver Center-
Reilly) used legl analysis andurvey methodologs to examine the issuesrsauwnding genetic
discrimination, genetic privacy legislation, and the attitudes of life insurance companies toward
the use of genetdata. These studiesstdted in the publication afeveral articles ithe



American Journal of Human Genetiaad other journals that have been frequently cited by other
researchers?!*'*A more recent prog, funded by MGRI (Wake Forestniversity Schoobf
Medicine-Hall), is using a qualitative, comparative, case study methodology to evaluate the effect
of state and feddrkaws restricting hath insurers' use @enetic test informieon. The data

from this project resulted in a January 1999 article if\tbeh American Actuarial Jonal and

a January 2000 article in tenerican Journal of Human Geneti?s®

A number of programcéivities have also bednitiated in the areaf privacy ad fair use. For
example, ELSI staff, assisted by members of the former ELSI Working Group, worked
extensively with the U.S. Equal Employment Opportunity Commission (EEOC) and more
recently with aaumber of consumeraups (most notablghe National Action Plaon Breast
Cancer), to help stngthen protections amst genetic discrimation in health insuran@nd in
the workplace. Thesctivities were instimental in several aomplishments, most notably
(1) the publication in March 1995 of guidance from the EEOC clarifying that protection under
the Americans With Disabilities Act (ADA) extends to indivads who may be discriminated
against in emplapent based on genepeedispositions? (2) the formation of &ask force of
legal, health, geetic and bioethics exgerthat published a widetlisseminated report ir023
on the issues surrounding genetic information and health insuraace;(3) the 1995
publication inSciencefollowed by thee later publication®f workshop recommendatie
designed to protectainst the possible misuségenetic informigon 67819

As discussed in greatdetail in Section.IC.1. of this repd, the ELSIresearch prognas have

achieved less success with respect to their support of projects that systematically collect
empirical data to documethe actual extent okgetic discrimination anstigmatization

experienced by those who have or are at risk for genetic disorders. However, several preliminary
studies exploring this topltave been funded. &learliest publicatioresulting from such a

study, written by Paul Billings et al. and published in March 1992 iktherican Journal of

Human Genetic& garnered considable attention when fit written, and remainsie of the

most frequentlyited journal articlesesulting from ELSkupported resear¢tvith 138 citations,
according to the Welf &cience Cited Refemee Search engipe

Apart from the DOE-funded work by Billings, a few other primarily descriptive studies
attempting to document instances of actual genetic discrimination have been funded. One such
project, performed as m@rt of the NHGRI-funded HUGEM project & Geagetown University,

involved a survey by Virginia Lapham soliciting information on a select population’s perceived
experiences with getie discriminatior’> A more recent NHGRfunded studyJohns Hopkins-
Faden) has takennaore broad-based asgstematic appexh to collecting enmipcal data on the
values, beliefs, ankperiences of personstiwigenetic conditiong(d their familymembers)
regarding informational privacy and access to health insurance in the context of health care
reform. The resultsfohis survey ge currentlybeing analyed but have notey been published.

2. Clinical Integration
The main focus of ELSI-supported activities in the clinical integration area has been research

designed to examine thapact of genetic tdinologies on individual$amilies and societso
that health policies argtactices related tgenetic testing,atinseling, and otherterventions



can be better inforrde NHGRI's ELSI research pgram has devotedsabstantial portion of its
research resours¢o clinical integron research, havingupported seventgsearch projecend
five conferences tbhugh FY1999. While DOE’ELSI progam has been much lesstive in the
clinical integration ea, DOE did co-fundith NHGRI a landmi study bythe Institute of
Medicine (IOM) (OM-Bulger),Assessing Genetic Riskghich examined such issues the
availability ofadequately tiaed personnel to deaith genetic technolags, laboratoryesting
and quality contl issues, availabilitgnd access to getic information, and thignancing of
genetic services. The report of this study, published in 1994, has been widely distributed and has
been used in the devplment of policies guidinthe provision of geties service$? The DOE
also co-funded with NHGRA project looking ajenetic screeningnd patient knowledgand
practices in two corasting communities (UC Bieeley-Dustey, which resulted in aumber of
book chapters and jowrharticles3242>2¢

Following up on the®M study, and inasponse to an identifieeted for furthergdance in the

area of genetic testing, the former NHGRI/DOE ELSI Working Group established a Task Force
on Genetic Testig, chaired by Neil Holtzran and Michael Wabn and suppoet in part through

an NHGRI ELSKrant. This task foe published a serie$ recommendations in 199&garding

the development and dedity of safeand effective geetic testd! These recommendations were
instrumental in the formation of the Department of Health and Human Services’ Secretary’s
Advisory Committee on Genetic Testing (SACGT), which is responsible for identifying policy
issues raised hyenetic testingral making policyand procedural reemmendations to the

Secretary ohow such issues should ledeessed.

The research funded in the clinical integration portion of NHGRI's ELSI portfolio has
established “state-ahe-art” counselingnd education tools ftine integration of@netic

technologies into clinical settings and has, in essence, built the foundation for all future research
in this area. NHGRs$upported projects haexplored a varietf issues, such as: kmledge of

and attitudes towardegetic testing andegetic counseling; tHevel of interest inrad rates of

use of various getie tests; alternativerategies to obtain infmed consent and ediie

individuals ard families abougenetic testing; # psychosocial impadaf having (or not havig)

a genetic test; artle impact of genetiomformation on health @nillness more gendha

Much of the NHGRI-funded research in the clinical integration area has arisen out of two special
initiatives. The first was a Request for Applications (RFA) released in 1991, which solicited
applications to studsues surroundingegetic testing andanseling for the themewly

discovered gene and genetic mutations associated with cystic fibrosis (CF). The second was an
RFA released in 1994 anticipation of the disa@ry of a numbeof genes andapetic

mutations associated withetidevelopment of caaeg which was aimed atimulating the study

of issues surroundingegetic testing andanseling for heritdb breast, ovariannd colon

cancer risks.

To promote collaboratioamong the individual search projects fundes a result of theseo
initiatives to reducealuplication of effot, and to ppmote spergyamong therojects, MGRI
sponsored the formatioff tvo research consita: the Cystid-ibrosis Studies Consortium
(CFSC) and the Canceegetics Studies Consortium (CGS@®oth consortia—padillarly the



CGSC-have been hightyiccessful, and haget a new standardrfcollaboration,
communication, and coo@ion among resedrers.

For examplein April 197, an NH consensudevelopmeinconfer@ce on gesgtic testig for CF

was held, at which research data from the CFSC studies were examined and presentations were
given by a nmber of experts in thedfid?® An independent consensus panel that was appointed

by the NIHOffice for MedicalApplications of Reseando review the datain issued a series of
recommendations on the use of genetic testing foi’ CFhe release of tee recommendations

was followed bya joint effort bythe NHGRI, the Amrgcan College of Obestricians and
GynecologistsACOG) and the America@ollege of Medical Geeticists (ACMG) to develop

clinical, laboratoryeducational, and infmed consent guideling¢o ensure the sad@d effective
implementation of voluntar@F carrier testinin the general popation®® These guidelines are
expected to be availabier distribution in the Sjpmg of 2000.

The CGSC initially cosisted of fifteen indesmdent teams that blgmeeting annualiy 1994.

They were joiad by five newprojects in 1997 and 199&sulting in an evegreater impact in

the clinical integration area. In addition to more than thirty individual peer reviewed articles
published by therpcipal investigatorsseveral consensuspess have been jointjyroduced by
consortium members. For example, three papers on informed consent procedures for cancer
genetic testing ahon follow up recommentans for individuals with inérited predispositions

to colon, breast, or okian cancer haveslen published iIdAMA3323% Each of these articles has
been heavily cited; a search of the Web of Science Cited Reference Search engine revealed more
than 142 citations alone the consensus artichgitten by Wyie Burke et al. rgarding follow-

up care for individual with a genetic pdesposition to breast cagrcpublished in the Mainc26,

1997 issue 0§AMA. A fourth joint paper regarding more general ethical, legal and health policy
issues in cancer susceptibility testing was published in 1997 otlveal of Law, Medicine and
Ethics®** In April 1999, arentire issue of the jonal Cancer Epidemiology, Biomaeks, and
Preventionwas devoted to cancer genetics, introducing this type of research to a whole new
research community. This issue included nine new papers summarizing some of the initial
results of the CGSC projecp36:37:38,330.41,42.43445

In addition to sponsoring the CFCS and CGSC, the NHGRI ELSI research program cosponsored
a 1997 workshop with the Gers for Disease Contrand Prevention (CDC) &xamine the

clinical, ethical, legal and social implications of the discovery of the gene for hereditary
hemochromatosis and thesgsility of widespead population-basedsteng for that disease

The recommendations isslias a result of thataskshop were published #AMAin 1998%

They also weresed to help shape awn five-yea, $30 million researchitiative designed to

examine the relevant issgyavhich NHGRI’'s ESI research pgram is cosponsoringith the

National Heart, Lung and Blood Institute (NHLBI).

As further discussed Bections II.CL. and 11.C2. of this report, bewse so much of the
NHGRI-funded resarch in the clinicahtegration arehas been specificalfpcused on genetic
testing for CF and cancer risks, studies that analyze the issues in broader cultural contexts are
currently under-represented in the portfolio. However, at least one highly innovative project has
been funded: a studhy Stephen Postdased on geneticgeng for Alzheimer disese. This
NHGRI-funded resarch has resulted a range of ales, including a geer inJAMASsetting



out an ethical perspie on the clinical intsduction of genetic sting for Alzheimer disesé’
and an article examinirfgture scenarios fahe prevention and &g of Alzheimerdisease in
high risk group$®

3. Genetic Research

ELSI-supportd activities in the aseof genetic resech, while variedhave tended to focus
primarily on studis of issues surroundinige design of getie research protats and the

informed consent process for genetic reseafdirough FY 1999, NHGRI's ELSI program had
supported eighteen research projects and seven conferences in this area; DOE’s program had
funded nine researqrojects and fiftaeeworkshops or confemees.

A particular focus oéctivity in this aea has involved examinirige unique informed ceant

issues involved in getie research usingtored tissue samples ahe effectiveness @xisting
guidelines to protect the privacy and other interests of those from whom such samples were
obtained. An earlgtudy funded b}pOE (Shriver Center-Rb) examined issugof genetic
privacy in DNA banking and DNA data banking to learn how informational privacy and related
issues were being handled, especially with respect to computer security. The results of that
research, which also included a series of guidelines, were published in five widely cited
articles?®**°1°253 Another project, funded by NHGRI (University of lowa-Murtaigir),

collected information about the status of informed consent for genetic research using stored
tissue samples. The project examined how the requirements of informed consent were being met
and how the concept offormed consent miglte expanded to fit the unig context of genetic
research when bardkéissue samples areibhg used. Recommendatsresulting from this

study were dealoped and disseminatedlfi95 in a two-part #cle in the journalRB: A Review

of Human Subjects Reseayehpublication widely distributed to U.S. Institutional Review
Boards (IRBs}?

Another project currely being cofunded by NHGRBnd DOE (Universityf

Pennsylvania—Merz) on the topic of informed consent involved the development of an informed
consent process for dation of blood to a DNAesearch bank usirggbrief series of gnettes to
prompt enhanced cognitive processing of the information on the consent form. This project has
also resulted in a numbef publications, most notahla 1999 artie published irScienceon

IRB review anctonsent?’

Another NHGRI-fundd project in this agethat has had a subsial impact (U of North
Carolina-Churchill) examirtethe process of infored decision-making garding gene #rapies.
This project reexamineddHegal and ethitdasis of informed coneereflected in the &mont
Report, giving speciattention to the distinctiobetween researemd treatment in theege
therapy contexiThis project resulted ia number of vergignificant publicatios and in
recommendations for ensuring more informed decision-making with respect to gene transfer
protocols537:58

Yet another projecuhded by NHGR(University ofOklahoma-Foster) examishéwo Native

American communities’ degton-making processéar participation in gnetics research,
analyzing issues of collective decision-making and the extent to which communal authority may
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be exerted over individuenembers. Three paedetailing the findigs of this studyave
provided arempiricalfoundationfor much ofthe currat discussio in the resarch andLSI
communities of the issues smnding communitgonsent in Native Ameran populations and
issues sirrounding graup cansert more broadly.>%6°-¢*

A DOE-funded projecti the genetic reaech area that hadtracted substantiattention is
Rebecca Eisenbegyseminal work on intell&wal property isues in genomics (Unikaty of
Michigan Law School-Eisenberg), which has resulted in several highly-regarded journal
articles?#62645567 \Whijle the issues surroundittye ownership of g@mic data are extremely
complex and are fardm being resolved, ¢hanalytical dta generated lifais project have
provided a sound foundati for the future delopment of intellectuadroperty policis.

ELSI progam staff have also ingtied a number of progm activities in the aa of genetic
research ethics. For example, to begin the process of addressing concerns about informed
consent and other issueggenetics reseeh, the Office foProtection from Resedr Risks
(OPRR) and the NHGHLSI progam collaborated to coaxme a workshop in 1992 tievelop
guidance forRBs that were increagly beingasked to approve protals for pedigree stlies,
gene discovergtudies, genetic tést studies, and gertherapy priocols. The deliberati@nof
this group resulted ithe publication of a clpéer on human genesicesearch in the 19%sue of
OPRR'dIRB Guidebookwhich is distributed to IRBs all across thecourtry.®® This was the first
time theGuidebookhad provided guidaecon human subjects protens specificallyor

genetics resedrc

In addition, in 1994anticipating the grwing concerns abotite adequacygf informed consent
and privacy protections for the use of stored tissues in genetic research, the CDC and NHGRI's
ELSI progam supported a meetihg explore these issuekollowing intensive ddbierations,
recommendations were developed and published in an article written by Clayton et al. that
appeared in the December 13, 1995 issuBAMA®®  While these recommendations were
initially consideed controversial anditicized as overlyestrictive, manyre now becoming the
standard by whitinformed consent fatored tissue reseérts obtained, and the gdidation is
one of the most oftenteid ELSI prodats (having beenteid in other peer-véewed journals
eighty times).NHGRI and Public Regmsibility in Medicineand Research (PR&R) also
cosponsored a workshop1896 to inform IRBnembers about human sultjpootections
specifically elated to geneti@search.

Finally, to addres some of thenore immedig human sybcts conerns in lage scalggenome
sequencing, DOE andHGRI staff havavorked closelyith researchers evelop guidance fo
the collection and usd samples for genomiesearch? This guidance is beingsed by the
researchers funded by the U.S. HGP and is being used as a model for genomic research in other
public and pvate setor setting, both in te U.S. andl@road. EISI staffand the EBI
community of resarchers also playl a critical role inhe development of etlallty sound
guidelines for the delopment of a singleucleotide polymgahism (SNP) resource that
currently beig used by HGRunded researcheengaged in getic variation reseah. Both of
these activities alienportant accomplishments,raularly sin@ (as further discued in Section
lII.E. of this report), theeed exists for enhangimlirect communicatiobetween ELSéxperts
and genome reseduers with respect LSl issues.
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4. Education and Resources

DOE’s ELSI pogram has identifiedducation of students @the general publias one of its

highest priorities and has funded forty-six education projects since 1991. The focus of NHGRI's
education portfolio has been largely on the development of clinical genetics and bioethics
resources for health professionals; NHGRI has funded forty education grants and two resource
projects.

To support the education of legal professionals and other policymakers, DOE has been
supporting the GenetidAdjudication Resource éject (GARP) (The Einsteilnstitute for

Science, Health & th€ourts-Zweig), anultipurpose and multidisciplimaeducation pject to

help prepare the nation's courts to adjudicate genetics and ELSI-related issues effectively. Since
1997, the project has designed and implemented a unique judicial educational program, provided
basic science and Bl orientation to marthan twelve hundrgddges, and establisthéhe most
thorough collection ofgenetics-relatelegal literaturéo date, coveringase law and statutes in
twenty subjectr@as. The GARP has algmduced a hygihetical case librgrand workbooksair

the use of judges.

DOE has also funded amber of geneticsdeication projects fastudents at the hightsmol and

college levels. The most notable of the products resulting from these activities has been a journal
article on the relevace of the HGP for higschool biologytudents and the electroniana

paper-based curaéa on the implications ahe HGP for public policyprivacy, angerceptions

of human behavior developed by the Biological Sciences Curriculum Study (B3&'S)>

These programs wepdlot tested, revisechd then distributed freaf charge to morthan 30,000

high school and collegbiology teahers across the U.&d to many mor@ternationally.

Another successful pgoam, which has badunded by NHGRIis a pilot collegeaurse on the
implications of geneticesearch develogat Dartmouth Collegdartmouth College-Gem).

This project developed and pilot tested a multidisciplinary course for college students, which was
supplemented by summer seminar fordalty to introducghem to ELSI iages and provide

them with the tools to devedsimilar programs ahéir home institutions. Qe eight pairs of
teachers in the initidaculty semingrall have gone on tevelop and teach Bl courses at tire
colleges. Basedhaheir experiences, tlievelopers of this progm have redesigdehe faculty
seminar to make it more@essible to a widetudience from a brdar and more diversange of
colleges and univeties.

Projects designed for the education of the general public have included DOE’s DNA Files project
(SoundVisiorProductionsScott), aaries of naonally distributedpublic radb prograns

focusing on developmenin genetic scienceThe series begaéroadcast on more thd40

stations in November 1998etiproducers anticipa@n ultimate carrgge of approximatel200

stations. DOE has alsorfded a number of edatton efforts targed toward specific

communities, including aucriculum on ELSIssues geared f@panish-speaking studerand

parents (California State U., LA-Jefferson/Sesfa)d a project by the Association for Retarded
Citizens of the U.S. (ARC-Dayisn the HGP and mentatardation, which proded a series of
reports and fact shes!” In addition, both DOE and NHGRI have funded a number of award
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winning Public Broadading programs on tHeGP and related Bl issues, includinthe 1993
broadcast of “Medicine at the Crossroads” (WNET, Le§tand “The Secret dfife” (WGBH-
Apsell, co-funded with BF), and the 1997 brozakt of “A Question oBenes: InheriteRisks.”
(Chedd/Angier Productions-Schwerin, co-funded by DOE and Smith Kline Bee¢ham).

In the heath professional aena NHGRI's ELSI reseach program ha funded ®veral suveys
primarily designed to assess that group’s knowledge and needs with respect to basic genetics
education. One proje¢Johns Hopkins-Holtzman) foutldat knowledge ofe@netics and genetic
tests among phigans was increasingut that deficienciin knowledge still existeéfl The

study also rewaed that primargare physi@ns were likelyo be directive wheproviding

genetic tests rathéhan merelyproviding options for g&énts® A second project—-ais/ey of
practicing nursesANNA-Scanlon)--revelad that nurses had limdeeducation in geneticbut
expressed interest in being educated in the field. The study further revealed that nurses were
already proviohg care on a redar basis to persons wigfenetic disorderslespite a lack of
confidence in their own level of knowledéfe A third stuly (Geagetown Uiversity-Lapham)
produced snilar findings with rgpect to halth profesionals in WiversityAffiliated Programs
(UAPs), who routinelyleal with individuals with @netic disorders antdir families®

The results of these preliminary studies led to the designation of health professional education as
a high priorityarea for the edation and resources pion of the ELSbportfolio at NHGRI. This

in turn led to the deveabment of several taeted education progms. For example, the
Georgetown survegf allied health prafssionals led to the déepment of a series geminars,

fact sheets and otheraterials to help edate consumers and libecare professionslabout
genetics topic¥. Another successful giect has been a summiestitute for nursingaculty
(University ofCincinnati-Prows), which Isaeducated nursingdulty from anumber of schools

of nursing, includingninority institutionsand helped them develapd teach courses on

genetics and B3l issues for nursinstudent$? The investigators éim this project are crantly
analyzing the findings from the project’s evaluation component to determine how to strengthen
and expand the program to other more widely available electronic media.

In addition to thestunded projects, staih the NHGRI Ofice of Policy ad Public Affairs,
together with the leadership of the American Medical Association (AMA) and the American
Nurses Association (ANA), have organized the National Coalition for Health Professional
Education in Genetics HPEG). NCHPEG is a coalitiaf more than 100 divezshealth
professional organizans dedicated to the wldopment and disseminatiohtogh qualityand
uniform education stragées and material®f health professionalsThis group, whichecently
received a graritom the Robert Wood Johnsonufalation, is poised to assethe effectiveness
and utility of the curricula and educational interventions developed through ELSI and other
research prognas and to help ensure thdisseminatiori®

Two NHGRI-funded projects designed to provide resource materials to a wide range of audiences
are the heavilyised BIOETHCSLINE® (Georgetown University-Walters), which provides

online bibliographic information on bioethics literature, and GeneCHhitkiversity of
Washington-Pagon) which provides both bibliographic and practical medical genetics

information for ELSI researchers, health practitioners and the general puldi@ne year

period from September 1998 to September 1999, BIOETHICSLINE (which is now available free
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of charge on the National Library of Medicine’s search interface, Internet Grateful Med) was
accesselly morethan 69,00Qisers who grformed se to 10000 searads. Inhat same

period, the number of “hits” on the GeneClinics website has increased almost ten fold, from an
average of 75 pefay, to an avage of 550 to 750aeh day. Thisvould average out @ total of
between 200,000 and 300,000 “hits” each year.

While thereare a numér of weakesses in theducatio and resawes porthn of the ESI

research portfoliosge discussion in Sectidrd.1. of this repd), ELSI investigators have for

the most part done a good job of targeting the materials they have produced to their intended
audiences, taking into account the differing levels of complexity appropriate for each and also the
differences in theyrposes for which tha@formation will be usedMany of the prgcts have
incorporated substantial content in the basics of genetics and molecular biology, distilled at an
appropriate levefor the audience in gstion. As a resultand because of the lad knowledge

base of many of the investigators involved in the projects, the scientific and ELSI content of a
number of the edud¢®an and resourcegrant products havieeen outstandm

B. Overall Impact of the Portfolio

As earlier noted, aumber of projects fundeby the EISI research pgrams in the progms’

early years did not appear have much immediate imgdmzeyond stimulatingiscussion within

the relativelynew ELSI reearch communityHowever, this has nbeen true of more cent
projects. For example, in the area of privacy and fair use, the DOE funded Genetic Privacy Act
has had a direct impact on legislative activity at the state level. In the clinical integration area,
the development of getic testing protocoland of guidanceof health care progers regarding

the follow-up care athose with identifiableanetic risk factorsof cancer would almost

certainly not hae occurred (or wdd not have been asre&ully though through) without the
collaborative efforts and impressive body of literature emanating from the Cancer Genetics
Studies Consortium, which NHGRI funded and facilitated. In the genetic research ethics area,
fundamental shifts in the@ay the mainstam genetic resegr community has lgein to view the
ethical and legal atus of stored tissuersples can be seen adieect outgrowth ofhe

workshop on this issue cosponsored by NHGRI and CDC, which in turn could not have taken
place without the prelimary reseah on these issues furtdey both NHGRhand DOE.

The overall impact of the education and resources portion of the ELSI research portfolio is more
difficult to assess. Dugrimarily to theabsence of summativeaduations incorporatedto the
education projects fued to date, it has bedlifficult to determinevhether the knowleddease

of the audiences targeted by the various projects actually improved as a result of the educational
interventions involved. Hwever, although therare few objectivdata that confirm this

perception, it does apgr that the fundedlacation activities havat least heightenexivareness

of genetics and ELSI issues in a variety of audiences (such as pre-college students and the rather
specialized categonf judges) and hayarovided some promisirfgst steps toward improng

how health professionals understand and use genetic information. The overall impact of media-
based projects—televisi@and radio prograntargeted at brogaublic audiences—is muddss

certain.
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While the quality othe published ELSjrant products hagbn somewhat variabbeer the
years, most of the published studies, especially in recent years, have beeellvesearched
and clearly witten. Indeed fithere is a “statef the art” for sucka diverse field theris little
doubt that the scholarshippresented in theimgent ELSIgrant portfolio not onlyeflects it, but
also to a large extent defines it. Most of the research is being published in peer reviewed
journals, some of them weprestigious rad widely-red.

Although the extent of actual dissemination of grant products is difficult to judge, it appears that
ELSI productsin most instances, abeing adequatelgisseminated. The vefgct that so many

of the articles havappeared in widelyead journals provideat least some assucarthat the

articles are beinthade accessible. Thge number ofitations to many athese publications

also suggests that theticles are actllg being red. NHGRI's and D@’s web pages conia
comprehensive listings of many of the grant products funded by their respective agencies, which
further aids in dissemitian. (http://www.rhgri.nih.g@v:80/About NHGRI/Dea/Elsi/elspub.html
andhttp://www.ornl.gov/hgmisésource/elsiprog.html#ants)

While the sheer number bines an article hasebn cited in other pe-reviewed artiels cannot

alone provide an accurate indication of either the article’s quality or the extent to which it has
been disseminated, it is worth noting that (according to the Web of Science Cited Reference
search engine) thirteen of the ELSI-funded publications mentioned in this report have been cited
twenty-five time or more in peer-ve&ewed journals, andve have been citedwanty times or

more. These include: the two CGSC consensus articles by Wylie Burke et al. on follow-up care
for individuals with inherited predispositions to breast and colon cancer pedblisiihe March

26, 1997 and March 19, 1997 issuedAMA (142 and severdfyve citations, respively); the

article by Paul Billings et al. on genetic discrimination published in March 1992 Antieeican
Journal of Human Genetiqd 38 citations); the Cla&yn et al. paper on infmed consent for

research on stored tissue samples published in the December 13, 1995 Jjgdvé (dighty

citations); and the Hudson et al. paper on genetic discrimination and health insurance published
in the October 1995 issue Stiencegseventy cittons).

There can be little ddot that the ELSiesearch prognas are having a substal impact on

public policy and on health, research, and education practices. In the decade since they were
established, the Bl research pgrams have demongied that it is possible tol) anticipate

ELSI issues ahdevelop mechanisms toadyre them in intéctually rigorous ways thdtelp to
inform health and public policy deliberations; (2) develop meaningful interactions between
scholars in the sociatiences, law, and tHeumanities and those iemgetics and medicinena

(3) raise genetawareness of Bl issues, at leaamong certain taeged groups.

In many was, the most prolund impact of the BRI research pgrams may bthat the
investigation of EBI issues now haslevel of legitimacythat it never had befe. In the pst,

one typicallyhad to make a casénywsuch issues we important and reqd further studynow,

one increasinglhas to make a caséawtheyare not. More and meythe question appeao be
notwhetherELSI issues ought to be considered alongside basic scientific questions, but rather
why theyare not being moraggressivelgtudied. In thisaspect, a genuirparadigm shift in the
relationship betweenience and ethics, Igvand public policynay well be unerway—at lest in

the field of genets

15



The opportunitydr such a paradigninit would not have begmossible without the strong
commitment of NHGRI and DOE to their ELSI research programs. While many areas of science
have ethical, legal, and social implications, this is the first time that these implicaieadeen
acknowledged bthe granting a@ncies in the form & formal budget all@tion or “set-aside”.

This allocation of resgch dollars, in and dfself, may hag compelled mansesearchers to

think more criticallyabout the implications dfieir research, @no recognize thatl@cal, legal,

and social implications aintrinsicallya part of their work.

C. Weaknesses in the Pdplio

Despite the overall strength of the ELSI research portfolio, ERPEG identified a number of areas
that would require addinal attention. This sgon describes specifgaps in the content the
portfolio in each of théour program awes and outlines a fegvosscutting weaknsss in all

program areas.

1. Gaps in Portfolio Content in Each Program Area

In the area oprivacy anddir use, the lack afell-designed empira studies documentingeth
actual extent of getie discrimination experierd by persons o have or are aisk for genetic
disorders remains amecern. On the one hd, the 1992American Journal of Human Genetics
article by Paul Billings et al. on genetic discrimination generated considerable attention when
written, and as alrelg noted, it remias one of the most fregntly cited jounal articles resulting
from ELSI-supported research. However, the methodology used in the Billings study has been
criticized, and the large number of citations to the article may be reflective primarily of other
factors, such as tlaticle’s earlypublication date, theoatroversial nature dhe topic, and the
fact that so little othedtata have been publesth on the topic. nladdition, the studlgy Mark Hall
evaluating the effe of state and fedal laws restrictindiealth insurers' us# genetic test
information has genated some provocativerclusions on the use ofghnformation by
insurance companiesiowever, it has not praded hard data on tletual incidence ajenetic
discrimination in health insance decisions. Althotiga few other empirat studies on this topic
have been or areimg funded, theseakie been primarilgescriptive in naturénvolving cross-
sectional survey

The small amount of rigorous empirical work on genetic discrimination in the ELSI research
portfolio may tun out primarily tde a consequence thie fact that thereave been relativel

few documented casesgenetic discrimintzon to date. Neverthess, much more work néeto

be pursued in this area before definitive conclusions can be drawn. In addition, more empirical
work needs to be done regarding the experiences of consumers and the attitudes of the general
public with respect tetigmatizatiorbased on genetic siis.

A number of gaps caalso be identified in éclinical integratn portion of the portfah. As

earlier noted, the naity of NHGRHunded research ithis area has emaedtfrom the release

of RFAs on carrieressting for CF and atesting for breastolon, and ovarian oaer risks. As a

result, almost all of the focus in recent years has been on these diseases, with little attention given
to research on the imphtions of genetitesting for other,qually important, enditions. On the

one hand, the recommexiobns that have come aeftthe consortia assated with the CF and
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cancer RFAs will likelyhave a substantial imgamn the way gnetic testing fortber genetic
disorders is integradl into clinical practie. In particlar, the CGSC’s recommerntams
regarding prediove testing for cacer are likelyto serve as a modarfpredisposition testinfgpr
other geneticalynfluenced complex diseas. Nevertheless, ftifent conditions inevitdy will
have slightly dferent ELSlimplications, and thememains a need foesearch focusingca
wider range of digders.

Although NHGRI has funded a small number of grants focused on genetic testing for diseases
other than CF and casr essentiallpbsent have beenmparative studies thaxamine the

ELSI implications of genetic testing for a range of disorders. Also largely missing have been
studies that examine everohder societal Bl issues that cuteoss all categorseof genetic or
geneticallyinfluenced disease, cu as the degred access to and uségenetic serviceby

specific sociallyor culturallydefined populations.nladdition, there afew studies that examine
the ELSI implicdions associated with beharal genetics, gnetic enhancementtaiques, and
other emerging tdinologies (such asthl cell sorting, @-implantation genetidiagnosis, or the
ability to test fo adult onset disordens children or even ithe prenatal period).

A second weakness in the clinical integration portfolio is that almost all of the studies in this area
have involved “applieddr “empirical” resarch methods; there ve@been few purely

“analytical” or “theoretical” stuks. The concretend pragmatic orient@n of the researcim

this area should be dppded, because it fialearly cotributed to the studies’ sgess in

influencing actuallmical practice. Neertheless, the portiol could be substantialgnriched if

some of the applied studies in the clinical integration area were balanced with other studies that
examine the relevant issues in a broader societal context. For instance, there is a need for more
studies (like those being solicited under the new RFA on the ELSI issues surrounding human
genetic variation research issued by NHGRI in 1999) that examine the impact of genetic research
and technologies motwoadly on fenily systens or on specific populahs or community

groups.

Although the genetiresearch portion dhe ELSI paifolio has generallpeen quite well
balanced, gaps existthis area, as wellFor example, one subjdtiat has been lagty
overlooked in this arelaas been the impact e€onomic and commertiaterests on genomic
research and on tlgevelopment of genettests. Other topicsgairing additional att&ion
include: the ethical problems involved in the design of genomic research studies; how cultural
factors influence thevay geneti@and genomic resezners design ancury out theistudies; and
how the genetic rearch enterprise ghaping cultural peeptions of geneticsThis latter issue
was explored in a somewHaibader context in theHNGRI-funded projet by DorothyNelkin
(New York U-Nelkin) vhich resulted in a numbef journal articlesrad the publication of the
book, The DNA Mystique: The Gens a Cultural Icon®® While some of these issues are
currently beig addressed in thewedNHGRI ELSIgenetic variation Rk, studies that examine
these issues in all @® of genetic reaech are needed.

A number of deficienies in the education amdsources portion ¢tie portfolio can alsoeb
identified. First, dgste the considerabkfforts summarized above ELSI-relded education, a
lack of consensus rema regarding thbasic question of whabuostitutes adequate knowtge of
genetics. A major gap in the education and resources portfolio is the absence of studies that
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examine such fundamentadies as what eachdience (such as studenteachers, nurses,
judges, the lapublic) actuallyneeds t&knowabout ELSI.The relative absenad individuals
with specialized expertisa public science litecy on the invegjative teams of mamgyf the
funded edicaion projectsmay have cantributed tothis deficiency.

Second, no research has been done to address other underlying basic education issues, such as
how various audiences actually learn genome-related content most effectively. This deficiency
again reflects the lack of involvement in the funded projects by persons with public science
literacy experse. It also réécts the failure ofnany educationrpjects to build in adeqgtea
mechanisms for conductirfigrmative evaluationgyaluations designed provide feedback to
investigators while thproject is in progies, enabling them to mogitheir stratgies if

necessary).

Third, to date none ohé education projeckave incorporated aquate summative evatiens
(evaluations conductedter the educatiohantervention has beestompleted, to determine
whether the interventioactually improed the genetic “litacy” of thetargeted audienge
Although a number of pjects have used supgeand pre-rad post-tests in an attentptassess
the impact of their intgentions, more intensiv@valuations that make uséa broader aay of
evaluation techniquesiych as focus groupsd in-depth interviewsire needed. Whildfective
summative evaluations tetmbe quite expensive tormduct, and require thevolvement of
persons with specializedgertise in educationalaluation, without such eltations, it is nearly
impossible to assess theuwat impact (if anythat the funded edation projects have Ha

Finally, the arrent education podfio is decidedlyskewed toward applieduslies. The portfolio

is largely poduct-based, in the semthat it has producedarge number diooks, conferences,
workshops, and educatidmasource materialsThere are a ¥e projects in the clinal integration
portion of the larger ELSI portfolio (such as those related to screening and testing for CF) that
have asked more camtual questions relatirg the types oknowledge that individus need in

order to make informedecisions about the usegenetic medicineHowever, there is meed for
much more basic research on the dimensions of scientific and genetic literacy if optimal balance
in the education portiorf the portfolio is to bachieved.

2. Trans- Program Area Weaknesses

Apart from the specific content gaps in each of the four ELSI research program areas identified
above, an anadys of the ELStesearch portfoliceveals some weaknesgbat cut across all
program areas.

NHGRI's ELSIresearch portfoliods been heavilyweighted toward clical integration

research—a trend that appears to have accelerated in recent years due to the RFAs on CF carrier
status testing and cancer susceptibility testing, which both resulted in a large number of funded
applications. As earliglescribed, mangf the studies in theinical integration aa—particularly

those funded under the cancer genetics RFA—have involved first-rate investigators, and have led
to the development ofecemmendations that havedha measurable impaa clinical practice.
However, an unintendeside-effect of theuccess of these ity focused gants has been a

skewing of the entire ELSI portfolio toward research projects that address specific and somewhat
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narrowly focsed questions and awiigm projects that fass more broadlgn the interactions
between genetic isss and other aspedfkthe health carengironment or societst large. For
example, ELSI ingstigators tyjgally have notackled such broadrasscutting questions d$s it
fair that emplogrs should have to hiesnployees whodeealth care will cost great deal,ral is
it fair to provide geater protection fahose with genetic pdispositions to ill health th&or
those whose predispositiaithe result of beinigorn poor or havingarents who smoke?” or
“Are there wagy to talk about behavidrgenetics that do noevolve almost immediatelgto
genetic determinism?”

The relative absendeom the ELSkesearch portfoliofestudies that refléchis breadth of
approach may partially derive from another weakness in the portfolio: the fact (noted earlier) that
it is heavily slated toward empiricabpplied) rather thaanalytical (theretical) reseal; and the
corresponding undeepresentation of ingéigators from ceria disciplines, such agenomics,
cultural and physical anthropology, and religious and moral philosophy. While some research
topics (especiallin the clinical interation area) do notmel themselves as easitybroad,
theoretical studies,reeed still exists for geger cross-fertilizatin among ELStesearchers and

for more involvement in ELSI projects by persons in disciplines that have traditionally been
under-represented ELSI resegch. In this waybroader theoretitaterests can be alpgd to
specific ELSI questions and the findings of ELSI research can be brought to bear on other
scientific and socioldgal, cultural, andtlical analyse

Another weakness in tHe_SI reseah portfolio is that vy few princpal investigators in the

funded pragcts have den membearof minoriy racid or ethniccommunities While ELSI

research projectsakie made a sustaineadalargely sacessful effort to iclude members of

diverse groups agsearchparticipants,less success has been achieved in ensuring that
individuals from these groups are well-represented on the project teams. Even projects focused
on minority populatins generallypave had majoritgrincipal investigata. While this is not

unique to ELSI research, given the significant cultural and societal impact that genetic research
and technologies may have on individuals and groups, it is important that the ELSI research
programs strive fdoroader represertian in the planning anidnplementation of their pjects.

D. Recommendations foEnhancing the Portfolio

As was mentioned eartighe five ELSkesearch goalsdahwere published in tH@ctober 1998
issue of Sciencewere developed bad on the review of hELSI portblio summarized above.
They encompass my of the contet gaps and emeryg issues that werésdussed in the
previous section and enwrage the use afiethodologies that atenderutilized in the cuent
portfolio. To reiteratethe goals state ththe ELSI reearch programs shid:

1. Examine the issues surroundiihg completion of the hum@®NA sequence and tiséudy
of human genetic viation.

2. Examine issues raised the integration of@netic technologiesd information into
health care and publiealth activities.

3. Examine issues raised by the integration of knowledge about genomics and gene-
environment interactioriato non-clinical setting

4. Explore ways in whit new genetic knowmtige may intexct with a varietyf

philosophical, theologitaand ethical perspgees.

19



5. Explore how socioeconomic factors, gender, and concepts of race and ethnicity influence
the use, understandingnd interpretation @fenetic informatiorthe utilization of geneti
services, and the defepment of policy

Given the breadth and complexity of each of the goals, a list of examples of possible research
guestions and education projects that could be included within each goal area has also been
developed. This list, whicis provided imPAppendix C and is als@vailableon the NHGRI

website (http://www.nhgnih.gov/98plan/elsi/) sicurrently bieg used by botthe DOE and
NHGRI in the develpment of new grant Soltations. The ELSitesearch prognas should

continue to support reseh and educationgjects and initiate pregm activities to achue these
goals.

Since the publication ohé new ELStesearch goals i@ctober 1998, the timetabfor the

completion of the first man DNA sequence hasdn accelerated “rough draft” d the

sequence is now expected to be ready by the Spring of 2000 and the “final draft” will be finished
by 2003. This acckerated tinetable willead to areven moreapid prolieration é new ELS

issues than was antictpd when the goals weedrafted. As thEIGP begins to explore the

scientific aspects of human sequence variation on a large scale, it will be critical for biomedical
scientists, ELStesearchers, amdiucators to examine tB& Sl implicationsof this development

for individuals, families, and communities in an even more critical and refined manner. The RFA
on the ethical, leg@and social implications afenetic variationasearch recenthgleased by

NHGRI’'s ELSI research program represents a first important step toward an increased
commitment to studyinthese issues.

Other future developmeés in genome scieneéll create new EBI challengesyhich in turn will

create new opportunisdor ELSI esearch. The Bl research pgrams should retaineh

agility and remain flexible to address new issues and challenges as they arise. To help ensure that
this occurs and that Bl research aheducation activitiesontinue to address theres of the

programs effectively, some resources should continue to be devoted to staff-initiated projects that
use special grant or otract mechanissto address spdi issues identied as having high

program priority

Of the content areas that have been identified as requiring additional attention, two, in particular,
deserve special mention. First, as scientists learn more about the genetics of complex human
traits, including behavioral traits, the need for research on the ELSI implications of behavioral
genetics and getie enhancement will meme more urgent. TAdHGRI project led by Eric

Juengst (Case Western-Juengst) that examines the issues suga@erditic enhancement has

been quite productive, but as genetic research and technologies continue to advance, more studies
in this area will be reled?®°2% Second, #re is a pwing ned for moreresearcton the EISI
implications associated withe complex commerciah@ronment in which gemoe research is

being conducted and which genetic tes@re being develogeincluding studies thaxamine

the role of economic gentives, such as intetitual propertyights, on the bioteclmlogy and
pharmaceutical industgeand on academicsearch institutions.

While there is clearly room for expansion in the ELSI research agenda, especially in the above-

identified areas, thELSI reseah programs should heet an overlyproad agenda, arsthould
not be engaged simultaneously on so many different fronts that the fiscal and human resources
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that have been devaotéo their core mission beme diluted. Althougheme sequencing of
humans and other ongiams will continue to influere all aspects of biogy, including
reproduction, developmerhealth and illness, tHeL SI progams should remain focused
issues directlyelated to genetiand genomic scien@nd its integration intclinical and non-
clinical settings, anghould not at this time purstiee study of ma broadly foased topics
(such as human clonirgg stem-cell reseeln). Such topics arrrently beig addressed ihe
National Bioethics AdvisgrCommission (NBAC) oother advisorpodies.

The ELSI resarch programs shigualso increase thegfforts tobalancethe overall content of
their research gnt portfolios. On the enhand, this balancar to some extent be ensdiso

long as the focus dfie portfolios at NHGR&nd DOE remains somewil@mplementaryOn the
other hand, the balamof the studies fundedithin each program asmemay need moreareful
attention. For example, as explained in detail in Sections Il.A. and I1.B. of this report, the clinical
integration portion oNHGRI’s portfolio gvhich in turn account®f a large portioof the overall
ELSI researh portfolio) has in ient years ke heavily foused on CF and cancand almost all
of the fune@d project have involed appliedempiricd) reseach. The EBSI reseech progams
should encarage ativities tha employnew theorgcal perpectives fom outsidehe ELSI
community and thgiromote cross-fertilizain between ELSiesearch and othareas of the
social sciences, lavand the humanitiesn bhddition, theytsould recruit ELSInvestigators from

a broader array of disciplines, such as economics, anthropology, and religious and moral
philosophy. tlis important, howeverhat these activities bance the existing Hl portfolio and
do not diminish ELS3$ ongoing commitment tiund high qualityapplied research rlinical and
non-clinical settings. Finally, the ELSI research programs should make efforts to ensure that
individuals from diverseanmunities are well-repsented in the developnieand

implementation of all E&I research.

[ll. Other Aspects of the ELSI Research Programs

In addition to reviging and analging the content of thHeLSI researh grant portfolio, RPEG
examined vaous other spects oftte waythe ELSIresearciprogram®operate aboth NHGRI
and DOE. Althoughmostaspets d the programswere found to be functioning effectively,
several areas obocern were identifte This section of theeport identifies thosa@as of
concern and makesditional recommendationsif ensuring the pregms’ continued succes

A. Application Process

The process used to solicit ELSI research grant applications at NHGRI differs markedly from that
used at DOE and is in mamays less flexible This lack of flexibilityis driven in large qrt by

the stringent grdrpolicies and guidelirseestablished biyne U.S. Public Health Sece (PHS) for

use by each ofs agencies. Theguidelines requirgeveral levels ofpgroval before argnt

solicitation can be reased and also setististandards for theubmission and review of

applications.

In fact, NHGRIland DOE have diffent terms for the mechisms they use to kait applications.

DOE uses a Request for Applications (RFA) mechanism, which is updated and re-released each
year ad has no seeceipt dte so thaapplicatims are aapted throghout the gar. NHGRI
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uses a standing Program Announcement (PA), which is updated and re-released every few years
and has three setcaapt dates eaclegr. In additionthe application formtdor DOE is less

restrictive and canebmore easilyailored to the needs tie applicant. Theofmat used by

NHGRI permits little latitude. Currently, under the NHGRI ELSI PA, only those applications that
use the stadard resarch grat applicabn form, PFs 398, will beaccepted While the NHGRI

ELSI researh program allows gticants to submit educatigR25) grants and oference (R13)

grants, idoes not makuse of akrnativemechanismsugh as themsall grant(R03) progam,

which involves a shortemore streamlined appéitton process.

In addition to soliciting applications under its standing PA, NHGRI's ELSI research program has
also on occasion used the PHS RFA mechanism. However, this mechanism, whichas dist

from the DOE RFA mech&m, is employed only those instances wigeapplications are lgy

sought on a relatively specific topic which has been identified as a high priority. The release of an
RFA is typicallya one-time event, artde period during whh the RFA remains opdaor

submissions is time-limited. In general, this process takes about one year from concept approval
to the actual funding of applications. As earlier discussed in this report, NHGRI’'s ELSI research
program has empled the RFA mechanism orrdle separate octans in the past: once golicit
applications relatintp the clinical integation of testing for CEarrier status, oecdo solicit

applications relatintp cancer susceptibilitgsting, and oncenre recentlyto solicit

applications on ELSksues arising from ¢hstudy of humagenetic variation.

In 1999, for thdirst time, the NHGRELSI resech program cosponsi a Request for

Proposals (RFP). This RFP was designed to solicit a set of applications for a large multi-center
study designetb examine issues surroundipigenotypic angenotypic s@ening and testinfgr
hereditary hemochromatosis. In contrast to RFAs, RFPs solicit proposals under a contract
mechanism. This five year, more than $30 million project will result in the funding of a
coordinating centen central laboraty, and foura six field centers, allfavhich will participate

in this effort. As this mject continues, it wilbe important to evaluatehether the use ofith
mechanism is appropriafier answering E8I related questits.

There are also concerns about specific aspects of the existing application process. As has been
indicated, some of thesencerns stem from NH&G's reliance orthe RO1 researchiant

application mechanism. While the RO1 format seems appropriate for large studies focused
primarily on empirical data gathering and analysis, the high level of detail the application form
requires makes the glcation process ardus. This may tentb discourage all lhihe most

elaborate of projects and may inhibit the development of smaller preliminary or exploratory
studies.

In addition, NHGRE continued reliancen the RO1 format magccount for the vgrsmall

number of more theoredl studies (such as dias involving purelyegal, philosophical,
theological, sociological, or economic analyses) represented in its portfolio, which in turn
accaunts for someof the wedknesses dentfie d in this repat. Such dudies may involve only a

sole investigator or lamited number of investajors (rather thanlarge investigatie team) and

may require only a relatively modest level of support. The format of the RO1 application is very
structured and regeis a detailed budgpstification. This undoubtidy discourags some highly
innovative theoreticalrpjects from ever guing to fruition, althouly the recent institutionf the
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more streamlined modulbudget format makelp to alleviate this pblem. The RO1 mechanism
may also crda incentives for somavestigators to “padtheir applications—eitihéo make their
application “fit” the format or to make the application process itself seem worth the trouble.

To address these catos, the ELSilesearch prognas should make use of ahative grant
mechanisms to encouethe involvement of momeholars whose work ot well suited to the
regular reseahcgrant mechanismdif example, legal, tléogical, or philosophal analyses)ral

to encourage the delopment of smaller, piminary or explortory studies. Onapproach would

be for NHGRI to onsider devoting a pwon of its ELSIbudget to the smalkgnt or RO3
mechanism to make smallgnants available tdeserving investigars. This would help

encourage schokwho engage primidy in theoretcal work to explore E&l issues. hvould

also encourage exphiory projectshat “think outside the 6 of mainstream ELSiesearch.
Investigators who apply for these grants should be limited to fifteen pages to describe their project
and required to submit only a brief budget justification for less than $50,000 in direct costs per
year. The RO3 nohanism initially sbuld be adopted on adtibasis with perhaps $2000 to
$300,000 set aside. Thisaikgon should be reviewleand modified based oretmumber and

guality of appliations submitted.

In general, DOE’s ELSI grant application process is subject to more flexible guidelines than
NHGRI's and is thus bilh more diffcult to asess sys&imaticallyand also ks prone tproblems
arising from restrictive application procedures. As a result, most of the concerns identified here
do not apply to th®OE process.

B. Review Process

The process used to review grant applications at NHGRI also differs in many ways from that used
at DOE. Program stieit DOE coordinate ehreview of graistand have a substahtiale in

making funding decisens. In genal when an applicatios received, it is regwed by DOE

program staff to esure that it fits the pgram guidelines.t Is then either sent otd three experts

for review or, if thee are several simil@applications, an adh review group isssembled by

program staff to hradle the review of theet of applications. @@ of the revieweris asked to

moderate the paneh@ program staff &nd, but do not activelyarticipate in the xgew of

individual grants. Based on these reviews, program staff works with the DOE Office of Science
Selecting Official tanake the final decisins regarding whitgrants will recei® funding.

NHGRI has a more formal and multilayered process that was established by the PHS for the peer-
review ofmedical reearch gant applicaons. Grats submittedinder thetanding EISI PA

undergo an initial screening for completeness by the NIH Center for Scientific Review (CSR), are
further screeneaf responsiveness liye ELSI rgearch program gtaand are then weewed by

a study sectiorr¢view group), whik is established indepemdef program stafiby Scientific

Review Administrators withi€SR or by the NHGRODffice of ScientificReview (OSR). While

NHGRI ELSIresearch progna staff attend the reaw meetings, thegio not participate in &

review of proposals.

The second level oéview of NHGRI EISI applications is bthe NACHGR. At this levehe
ELSI research program staff and the NHGRI Director are given guidance about whether the initial
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scientific and technat merit review of ezh application was faand appropriate. ufther, the
NACHGR makes recommendatiosisout whether theaae particular apgations that should
have higher or loweprogram prioritypased on their knowledgf program prioties and
scientific gaps andeeds. This information raube taken into considgion by NHGRIstaff and
the Director when fuing decisions are rda. Ultimatelyit is the Director of ta NHGRI who
makes all final fundinglecisions.

Perceptions exist within thelevant communities of Bolars that NHGRI'€LSI reviewprocess

is inconsistent and insuffently response to interdisciplinaryprojects and to the ntributions

of different discipline. Although this concemay be endemia all peer revieweresearch,

ELSI applications, over the years, have in fact consistently received lower scores tharpether ty
of NIH (or NHGR) research applitians.

One explanation for the fact that ELSI projects have not tended to fare as well in the review
process is that such projects, by their nature, tend to be multi-disciplinary—a feature that creates
special difficulties in the review process. For example, a single ELSI project may address issues
in genetics, ethicgaw, health care pay, and anthqmology or so@logy. Not onlyis the

challenge of meetinthe standards for extance in all of thesdisciplines daunting fahe

principal investigatar in these studies (who mingtve wide-rangingxpertise and the ability
coordinate individuals ansynthesize idedsom multiple disciplines)ut it is daunting for

members of the reviegroup, who similarlymay not be abledividually to chim expertise in all
relevant areas.

This problem may be exacerbated by the fact that all ELSI research applications careently
reviewed by mad hocstudysectiam that § refomulatedoy CSRfrom ore reviev to thenext

(ELSI education and conference applications are reviewed by a standing study section coordinated
by the NHGRI OSR and are not subject to these same concerns). This may result in inconsistency
from review to reviewdepending on the@up’s composition. nl addition, the everhanging

composition of the group may contribute to some of the above-identified interdisciplinary
difficulties, becausi becomes all the mouréfficult to develop eithr a strong grougynamic or

a thorough understamd of the criteridor excellence amonifpe various disciplines.

To address these canmos, a standing stuggction with expertise ihe disciplines of the
applicants should be appted by CSR to rewe NHGRI ELSIresearch applicains. This would
allow study seatin members to develop allective memonand give them the opdanity to

reach a common understanding of the interdisciplinary nature of the ELSI program. Members
should be recruited faheir commitment to intdrsciplinarity an intellectual rigor.In addition,

the use of consultants special experts &l hocmembers to evaluate som®@posals should be
encouraged.

The flexibility of the DOE review process allows for the possibility of more streamlined review
and funding decisins. However, for tis reason it is als very dependent on tharte and energy

of program staff.This is potentiallyproblematic given theurrent under-stafig of the DOE

ELSI program. (This is discussed further in the following section.)
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C. Staffing

The staff of the NHGRand DOE ELSprograms are capke, experienced andoaworking
individuals who are devaleo ensuring the suess of the ELSénterprise. nl fact, the manner in
which the ELSkesearch progna staff at both NHGRand DOE have workeditlv applicants and
grantees to focusd refine their propads and follow througlvith grants to completiostands
as a model for the wastaff in all federaresearch progms ought to function.

Although NHGRI's EISI research pgram was severelynderstaffed for aumber of yes, it

now appears to be agleately staffd, particularlywith the addition of a thd program directoin
1999. However, the DOELSI progam continues to be staff by a singléndividual, who also

is responsible for overseeing two other DOE programs. This has limited DOE’s ability to track
the progress of itslESI progran adequatelyral to initiate and suppgptanning and evaluatio
activities. In addition, given the reliance of the DOE application and review process on staff
involvement and overdig, this under staffings particularlyproblematic. For tise reasons, the
DOE should expand the cant staffing of its EEI program.

D. Long-tem Grant Productivity and Tracking

In the first fewyears of th&LSI resech program, an @arent lack of gra productivity wa a

major concern. As éer explained, the lowroductivity of sme of these earlgrojects may hee

been largelattributable to the & that many ofhe grants funded ¢hat time were for #h

support of conferems or highly onceptual projects,dm which a large numbef publications

were never realistically expected to emerge. The majority of more recently fun8eceBéarch

projects have, howewrebeen quite productv For example, asréar noted in this rept, well

over thirty publiations by individukinvestigators, couptewith several conserspublications,

resulted just from the grants funded under the cancer susceptibility testing RFA and the associated
consortium.

Another factor that nyacontribute tolie appearance aflack of productivittamong some grants
Is the absence of gtem at eithelNHGRI or DOE to idetify sysematically anaollect in one
place all ELSkesearch productslhe ability ofstaff to contact inveigfators to collect this
information is inhibited not only by a lack of staff time and resources, but also by federal policies
that place restrictianon when and how much anmation can be regsied from grantees.
Currently, the nly formal mechaisms available for gntees to apprise BL program stéfof
products resulting &m funded projects athe annual noncompetigntinuation reports
required of all gantees, the report pfevious findings thas required as part ¢fie competitive
renewal applicatiorof those who seek to extetheir grants bend the initial award p®d, and
the final reporting mechanism that must be submitted within a year of the end of the project
period. Once a gnt has expired, howevenformation on grangroducts becomes diffitt to
obtain. This is paradoxichecause it is pre@ly at this time tat the publication of fidings and
recommendations is most likely to occur.

ELSI researh program stafftadNHGRI and DOE shodlexplore mechanisms that wa provide
incentives for researchers to report all products that result from a grant—even those that are
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published severalears after the ped of the grant hasxpired—so that thegan be tracked and
disseminated more effvely.

E. Interactions with Bast GenomeScience Reearchersand with Other Programs and
Agencies

Over the years, the ELSI research programs have done an incregewd)ipb of ensuring that
the findings of ELSI researchers are communicated beyond thecBir®hunity to those involved
in the basigenomic ad geneticesearclkenterpris. Particlarly a the ELSkesearclprograms
have become more involdén exploring the issuesisounding genetigariation researcand
other emerging genetic technologies, genomic researchers have begun to view ELSI issues as an
important component of thedwn work. In &ct there are agwing number of geetic
researchers who nohly recognizéhe importance of thesssues, but who havatiated or
become directlynvolved in ELSIresearch and poliaiscussions. This crossrfilization
between the ELSksearch communignd basic scientists hieesulted not onlyn more effective
and culturally ensitive research @ctices, but also in B3l research pjects that are moosely
tied to emerging sentific questions and ¢anologies.

Nevertheless, thesre some in the scientiftommunity who m@ain indifferent or een hostile to
ELSI research—a fact undoubtedly due in part to a lack of exposure to the EL&hresea
enterprise. For thigason, the ELSEksearch prognas should strengthentadties that promote
communicabn and collaoration baween basigeneticand genonais reseahers andELSI
researchers. Enheang such communicatiomill not only improvethe dissemination of ralant
ELSI researchifdings bak to the s@ntific caonmunity,but it also Wil help to exsure thaELSI
research continues to address the most critical issues in genomic and genetic research. The annual
contractor and graee workshops held BYOE, which bring togther all of the E&I, genetic ath
genomic researchefunded by D@, are a good mod#dr the kind of effarthat should be
enhanced and relgwized across both ti2OE and NHGRI EBI research pgrams. For
example, efforts should lmeade to increase thesibility of thework of ELSIresearchers at the
annual Cold Spring Harboneeting on genonmsequencing, whichaditionally has ben heavily
oriented toward genome scientists and has not had a strongly-integrated ELSI “presence.”

The ELSI resarch programs ppar to be having ste impact on other Ml Institutes and

Centers, other progms within the DOE, and othEederal agemes and researchganizations.

For example, the NHGRIF and cancer getics studies consortiumave set a new standaior
collaboration, communication and cooperation among researchers, and are currently being used as
models by other NIH Institutes and Centers and in interagency activities. The CDC, the National
Institute of Enviromental and Health Sciemcthe DOE Bioremedian Program, the Swedish
Foundation for StratégResearch, and ottsehave established ELprograms asagot of their
researclefforts. The NIH las also faned a Tran®\IH Bioethics Comntiee to adess ELSI

issues arising acrofise NIH and haseleased a M-wide program annaicement to solicit
applications cesigred to xamine ethcal issues in researd involving human paticipants. In

addition, as noted eagtiin this report, in gecent initiative toxamine the feasibilitpf
popuation-based @netic screening for hereditary hanochromatosis, the secod-larges NIH

institute (NHLB) has issued a requédsr proposals (in caboration with NHGRIto examine

not only the epidaiological and technat issues associated wighch screening, batso the
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associated ELSI implications. To ensure the continuation of such activities, the ELSI research
programs should intengitheir effots to involve other M institutes, other fedal agencies, and
programs in other cotries in the initiation ahsupport of ELStesearch.

In particular, as genetic tests are developed for additional single-gene disorders, NIH institutes
that focus specificgllon those partidar disorders (or othe organ sstems most closely
connected with those distars) should be enc@aged to undertake meof the burden of
supporting applied clinad ELSI resarch on the implicationsf testing for thoseislorders. This
may free up @eded resourcesaallow NHGRI's EISI research pgram to focus mord ds
attention on broader isssithat cut across dase categories, duas screenin@ff genetic risk
factors for complex diseases, the clinical integration of germ-line gene therapy, and other
emerging genetitechnologies.

F. Future Planning and Evaliation

Following the expirationfdERPEG’s charter, NHGRInd DOE should establish angoing joint
planning and evaluatiogroup to ensure ththe ELSI reearch grant podfio continues to

identify and adress the most important img@itcons of human genetamd genomic resez.

The mission of this advisory group should be to: (1) evaluate the ELSI programs’ progress toward
the goals set forth ithe most recent fivgear plan; (Rassess progress thre implementation of

the recommendations contained in this report; (3) identify emerging issues or priority areas that
may require @ditional attention in thelESI researh portfolio; and (4) ientify administrave or

staffing issues that maequire addional attention.

The group should meehe to two times peraar and submit a writtereport everyhree yeas.
In addition, this group should be responsible for helping to develop ELSI goals for the next five-
year plan fothe HGP.

This future planningral evaluation group shil include 8-10 membershe have collective
expertise in a broadnge of fields releant to ELSI esearch and edu@at activities. The mix of
disciplines represerddy the grop members should, at a minimuimclude bioethics, geetics,
social sciences, lawand education. Theaup also should havemesentatives from divee
communities and include ast one member of tigeneral public.

Members would serve fdour-yearterms with terms stagged so that half ahe members would
rotate off every other yearn the interest of continuity and to help ensure some institutional
memory, the membeghip of the group shouldclude at least one mer from ERPEG.

This recommendation ragding the establishmeof an ongoing joinplanning and evaluan

group raises the gsigon of whether a sitggroup should continue oversee both NHGRIand

DOE’s ELSI programs, or whether, alternatively, separate groups should be established for each
program. On the orteand, given the défences in the oagizational structures tiie programs’

two parent agencein their ELSresearch budgets their application ahreview processesné

in the subject matter focus of their respective ELSI grant portfolios, an argument can be made that
it would be ill-advised foa single group toontinue to provide adwe to both program<On the

other hand, without somepty of unified advisorynechanism to ensure thihe agendas of the
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two programs remairomplementary anmhtegrated and awbunnecessarguplication of efforts
the continued successtbe overall ELStesearch enterige will be difficult to esure.

For these reasonswbuld be preferablfor a single joint planing and evaluatiorrgup to be
appointed for both the NHGRI and DOE programs. To help ensure effective two way
communication between tlggoup and the advisprcouncil to eeh program’s parg agency,he

group should include omaember who serves on AIGR and one member whases on

BERAC. If administative and other conaes preclude the foration of a joint NHGRDOE

body, mechanisnshould be established toseire that there is snued interaction and

coordination between theo programs. tiwill be crucial forthere to be some oveplan the
membership of the individual advisory groups at each agency. In addition, staff of both agencies
should maintain a highvel of communication to sare that the curremomplementarpature of

the two programs continues into the future.

IV. Summary of Recomnendations
The following is a summgrof the majorecommendations made inghmeport:

The ELSI resarch programs &aNIH and DOE $hould continueto support reearch and
education projects and initiate prograractivities to achieve the goals set out in the five-
year plan published in the Octob&998 issue of Science.

Resources ghuld continueto be devad to staffinitiated projects thatuse speciagrant
or contract mechanisms to addressesyfic high priority issues

The ELSI research programs should remain feged on issues directly relatéo genetic
and genomic dence and & integrationinto clinica and non-clincal setting, and
should not at this time pursue the studylwioader topics (such as human cloning or
stem-cell research).

The ELSI research programs should encoumagctivities that employ new thestical
perspectives from outside theditional community of ELSI researchers artiat
promote cross-fertilization betwadELSI research and other areas dfie social
sciences, law, and the humanities.

The ELSI research programs should ragt ELSI investigators from a broaderreay of
disciplines, such as economics, amtdpology, and religious and moral glosophy.

The ELSI research programs should makdats to ensure that individuals fro
diverse communities are well-remented in the development and implementatiorathf
aspects oELSI researt.

The ELSI research programs should make udeatiernative grant mechanisms to
encourage tk involvemenhof more schtars whose wdqc is not well sited to the
regular research grant mechanism (foxample, legal, theological, or phigmphical
analyses) and to encourage tkdevelopment of smallepreliminary or exploratory
studies.
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A standing study section with experisn the disciplines of the gghicants should be
appointed to review NHGRI ELSI search applications.

The DCE shoull expand thecurrent stédfing of itsELSI program.

The ELSI research program staff shoukkplore mechanisms that would provide
incentives for researcherto report all products that reft from a grant—even those that
are published several yeaafter the period of thgrant has expired—so that theyg be
tracked and disseminated more effectively.

The ELSI research programs should strengthactivities that promote communication
and collaboation betwer basic genics and genmics researgsers and ELSI
researchers.

The ELSI research programs should intensitigeir efforts to involveother NIH
institutes, ¢ther federdagenciesand programs irother countres in the initation and
support of ELSI research.

Following the expiration of ERPEG’s chaer, NHGRI and DOE should establish an
ongoing joint planning and evalation group to ensure that their ELStesearch
programs continue to identify and adess the most important implications of human
genetic and genomic research.

If administrative and other concerngreclude the formation of a joint NH&I/DOE
body, mechanisms should be establisheérisure that there is continued inaction
and coordination between the two pragns.

V. Conclusion

The veryexistencedday ofsomethinghought ofin a fairly broadrange otircles, a an “EL$
community” of reearchers is an unambous indication that thELSI reseach programs have
their first decade afperation, succeedén establishing a neand vital field of reearch. The
wide range of resarch and educatiqgomojects the progmas have supported, couglwith the
growing number of pgram activities thehave initiatedlargely déne the “state of thart” in
this area and aree@inning to exert a msurable impact on clical practice and laéth, research,
and public policies. ThELSI reseech programs haviended productive andmovative
researchers whogeojects have laid theoretical and empaal foundation for ezh of the
programs’ four overarching aims. These aims—focused on the areas of privacy and fair use,
clinical integrationgenetic resealn¢ and education andsources—will continue guide the
direction of the EBI research pgram in the future.

The five new goals for the programs, outlined in the October 1998 isS&eniceand
supplemented with the addmal programmatic tommendations containedtims report, will
presehmajorchallenges ér the ESI researc progams ashtey nove foward irto the mext

century. However, so long as the programs remain agile and flexible in their shared research
agenda and respowsito the advice of earefully onstituted joint planningnal evaluation group,
the future vitalityand success of the ELresearch ¢erprise is assured.
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