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SISIS

ABSTRACT This paper compares the development of genetic testing for breast cancer
(BRCA testing) in the USA and the UK. It argues that national political cultures played
an important role in how these genetic testing technologies were shaped, and that
the shapes of these technologies had important implications for the users of these
systems. In order to demonstrate the roles of national social and political elements in
the development of new genetic testing technologies, | introduce the concept of a
technology’s architecture, which is made up of components and the specific ways in
which these components are assembled to fulfill particular functions. in the USA, four
very different BRCA testing systems initially emerged. However, one biotechnology
company, Myriad Genetics, eventually used its legal and economic position to become
the sole provider of testing. It offered BRCA testing the way many other laboratory
tests were provided in the USA, available to anyone through any physician. The
shape of this testing service had important implications for its participants, defining
the client as a consumer who could demand access to any of Myriad's laboratory
services, but could not choose among testing systems. In the UK, the government-run
National Health Service provided testing through regional genetics clinics, using
family history information to assess risks and triage care. Clients in the UK were
defined as citizens and patients, who had the right to equal access to the testing
system but could not demand any specific services.

Keywords breast cancer, comparative health care systems, genetic testing, health
policy, UK, USA

Architectures of Genetic Medicine:

Comparing Genetic Testing for Breast Cancer in
the USA and the UK

Shobita Parthasarathy

This paper compares the systems of genetic testing for breast cancer that
were built in the USA and in the UK in the mid-1990s. It explores how
seemingly uniform biomedical knowledge - the discoveries of genes linked
to inherited susceptibility for breast and ovarian cancer (known as the
BRCA genes) — was incorporated into medical care in two countries that
have very different health care systems but similarly strong commitments
to genetics and biotechnology research. One might easily assume that
BRCA testing systems in the USA and the UK would be very similar
because they focused on the same phenomenon: mutations in the BRCA
genes that might lead to increased risk of breast and ovarian cancer.
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Thomas Hughes, the primary developer of the systems approach, has

also tried to address these structural issues by introducing the concept of
technological ‘styles’, whick: include ‘entrepreneurial drive and decisions,
economic principles, legislative constraints or supports, institutional struc-
tures,. historical contingencies, and geographic factors, both human and
natural’ (Hughes, 1983: 462). While this concept allows Hughes to take
national specificities and persistent social elements into account, it does
not specify how these styles figure in the development of technology.
Exactly what difference, for example, do institutional structures and histor-
ical contingencies make in the development of technology? Is there a way
for us to study this?

Through in-depth interviews, document analysis, and ethnographic
observation, I conduct a comparative case study of genetic testing for
breast cancer in the USA and the UK to develop a better understanding of
how national specificities influence the development of innovation.? I argue
that as innovators determine how to build their genomic technologies, they
choose among a finite set of possibilities that are framed by existing
national laws, traditions, and institutional structures for the provision of
biomedical services. They make choices among these possibilities based on
their own interests, as well as their vision of what might be easiest to
develop successfully. Incorporation of these national repertoires, however,
does not mean that a technology develops along a clear, predetermined
path. As I will describe in more detail later, innovators not only choose
among multiple (and sometimes competing) options, but they reinterpret
existing options to build technologies in totally new ways.

The Medical Testing System as a Technology

Before we begin to analyze BRCA testing in the USA and the UK, we first
need a framework to compare the testing systems. In order to do this, I
shall introduce the concept of a technology’s architecture. The architecture
of a technology, much like the architecture of a building, is made up of
components (for example, steel beams and concrete) and specific ways in
which these components are fitted together to fulfill specific functions. All
medical testing systems, for example, must somehow direct individuals to
testing, assess their eligibility, inform them about potential risks, benefits,
and implications of the test, extract material or information for testing by a
technical apparatus, and report the results. Ultimately, based on the
results, various medical management strategies may be implemented.
These components are fitted together to fulfill the system’s technical and
clinical functions.

The way that medical testing systems define and carry out functions,
however, can vary considerably depending on the specific test and cultural
context. In the USA and the UK, for example, individuals might be
directed to a test through the advice of a physician or by newspaper articles
and direct marketing campaigns. In addition, market-driven or social
welfare objectives of the two systems might respectively privilege techno-
logical solutions or preventive methods.
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Identifying the architectures of medical testing systems facilitates their
comparison by highlighting how similar functions might be carried out in

different ways. Consider two common medical testing technologies,
amniocentesis and home blood pressure testing. Whereas equipment for
testing blood pressure can be purchased in a drugstore and used by an
individual in the privacy of her bedroom, amniocentesis must be con-
ducted in a clinical setting and requires the participation of a laboratory to
analyze the biological material. Highlighting these similarities and differ-
ences can also be very important for understanding the role of national
context in the development of these technologies; focusing on the compo-

nents that make up these architectures can help us understand their origins
and how and why they were used.

Defining the Users of the Testing System

This paper also demonstrates how the architectures of these testing sys-
tems have important implications for their users. Many scholars argue that
genetic testing defines individuals whose blood is drawn and analyzed in
terms of at-risk classifications based on genetic information, resulting in
changed perceptions of self and familial relationships, and obligating
specific actions (Hallowell & Richards, 1997; Lock, 1998; Novas & Rose,
2000). But what influence does testing have on the roles of individuals and
providers within the health care system itself? Does the individual whose
blood is drawn and analyzed (to whom I will refer as the ‘client’) resemble
a traditional patient, a consumer, a citizen, or something else?

This paper considers how the architecture and components of a testing
system and the way they fit together shape the roles of participants in the
system - including not only testing clients, but health care professionals
and test providers as well. focus on how the system’s architecture
articulates the rights, responsibilities, and authority of its users.” To explain
this focus, let us return to the comparison of the at
testing kit and amniocentesis. When a person int
blood pressure purchases a test kit,

-home blood pressure
erested in testing her

she becomes a consumer with the right
to demand the test, and the freedom to choose whether to interpret the test

results herself or seek the guidance of a health care professional. In
contrast, someone undergoing amniocentesis, which is only available in the
clinical setting, seems like an ordinary patient who has restricted access but
the guidance of a health care professional. As we can see, these aspects of
system participants are also intertwined with one another. In the amnio-
centesis system, the patient’s rights depend upon the physician’s responsi-
bilities and authority. The physician makes the ultimate decision about
access to amniocentesis. She, in turn, is subject to rules and standards
from professional organizations, as well as the hospital in which she

practices. These standards define who the physician can test and how they

should be tested (professional organizations may advise physicians not to
allow amniocentesis for gender s

election purposes, whereas hospitals may
require that patients provide evidence that they can pay before access to
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The USA: The University of Pennsylvania’s Genetic Diagnostic
Laboratory

i ini e variety of BRCA testing system mnn.rwl
Wﬂmﬂnmw.mﬁwdmm%o :MHMMJMEW Muonwao_.n%ﬁrm CB?Q%Q of Humbww_mwwmw M
Qmosman Diagnostic Laboratory AOU.C. OUH\W which mM”oMHU opm tesung
service in 1995, offered BRCA testing only in 90. co ext of its v
research, and required clients to undergo counseling a
EwQMm_ nm%ﬂ”nr laboratory at the University of Pennsylvania, one .o.m m”M
oo:b%%mwnﬂom&bm academic medical centers, GDL operated mnowmmmwg ©
the dual priorities of research and health care moBB.OD %Bﬁwonmn academic

edical centers in the USA.” These dual priorities m.Emo ea nitectare
nw GDL’s services, and specifically, its BRCA .ﬁmmnbm system. nce the
. ly 1990s, the laboratory had been Qmﬁ_o?d.m a nbn.m.ﬁan ma_w Laster
alteznati e mo DNA sequencing called conformation sensitive gel € M o
m_mmnbm.ﬁz CSGE; Ganguly et al., 1993; Williams et al., 1995). Q.U : a
WW%MMMmQMWw Hnmancm by offering testing services to the public for a
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number -of rare- diseases and in 1994 they
service for BRCA genes that would provide
demonstrate the utility of CSGE even further: they could show that their

them with the opportunity to

technique could find mutations in lon
genes.?

As they built and provided their services, GDL and all other genetic
test providers were subject to only minimal regulation by the US govern-
n.umbﬁ. While patient activists, bioethicists, scientific and medical organiza-
tions, and government advisory committees had for years encouraged the
m..ooa m.ba Drug Administration (FDA) to regulate clinical and technical
dimensions of genetic testing (areas over which the FDA had jurisdiction)
they had been unsuccessfiil (National Breast Cancer Coalition, 1996; ,Hmmm
Force on Genetic Testing, 1997).° In fact, the FDA only regulated the
wmb&vﬁn validity’ of genetic testing services, assessing laboratory facilities
In order to ensure that laboratories were able to conduct proper molecular
analyses using appropriate reagents and equipment.'?

g and complicated susceptibility

A Client’s Journey Through the Genetic Diagnostic Laboratory Testing System

Ummt:x.” the lack of government regulations, GDL incorporated concerns of
the patient advocacy genetics communities that BRCA testing was not yet
nmmmw. for widespread use and built its BRCA testing system quite differently
than its other laboratory services. Whereas clients interested in other tests
offered U.% GDL could have their blood drawn and sent to the laboratory by
any physician, GDL required that clients interested in BRCA testing first
visit a genetics clinic at an academic medical center. GDL did not advertise
its BRCA testing service directly to the public. Instead, potential clients
mmmgnm about GDLs system either through their own initiative in contact-
ing an academic medical center directly or through a physician’s referral.
This mm.ﬂm_%nn_.bm mechanism was intended to ensure that clients received
counseling from a health care professional specially qualified in genetics
who would explain genetic risk and the benefits and risks of testing.!! v
m.xnnnﬁ. for requiring clients to access its testing service through a
mobmz.nm‘nrin at an academic medical center, GDL did not involve itself
further in the clinical interaction. In delegating responsibility over test
users «o the genetics clinic, GDL probably assumed that a genetics
specialist would gather family history information to assess the likelihood
that the client had a genetic mutation and make a recommendation about
whether testing would be beneficial for her. This family history information
Sw:_a also be helpful after testing had been conducted, as it provided
n.:nnﬁm with additional information about how a mutation might affect their
.Em_n of ?.Eam disease. Depending on the client’s family history and lifestyle
information, health care professionals at the genetics clinic would offer
some the opportunity to participate in a research study that would cover
payment for laboratory analysis. These studies usually investigated the
ﬁ.&ﬁb&o%o& impact of testing or the utility of testing for disease preven-
tion and/or management. This approach to BRCA testing was consistent

decided to develop a testing

with prevailing views in the medical genetics 8555%‘@ as-well as «Sﬁb
the recommendations of scientific- and medical oH.mmENmﬁ.onm mca. patient
activist groups. They felt that uncertainty over 9.0 relationship between
specific: BRCA gene mutations and disease Enao.Dnm as well as ﬁrM
psychological implications of being identified as at-risk Emcmwa the nee
for extensive counseling in the context of EUOBS.Q wbm:\mu.m mgnﬁnmb
Society of Human Genetics, 1994; American go&n.m_ >mmoo_mconv 1996;
American Society of Clinical Oncology, 1996; National Action Plan on
Breast Cancer, 1996; National Breast Cancer Coalition, 1996; Task Force
netic Testing, 1997).
. AWM the client awmoaoa to undergo BRCA testing, she (through rﬁu vmmﬁr
care professional) sent a blood sample to GDL’s ﬂmdop,mﬁo.n% In maaEQ.» to
the sample, GDL required that the health care professional and patient
send payment (US$700 for testing the BRCA1 gene and US$1500 for
testing both BRCA genes) as well as completed forms that aooﬁsmsmma
medical and family history and written proof of consent to the Hom.cbm
procedure.'? Once GDL received the blood sample and other Bmﬁmzmwu
researchers tested it using CSGE, the Qﬁmiaobﬁw—. DNA wﬁm_&w_m tech-
nique they were trying to refine. The family history Ema.amnon included
with the blood sample helped GDL researchers to QQQ.E:.S where to look
for a BRCA gene mutation (certain patterns of family history suggested
specific mutations, or even mutations in a particular gene). .

The test result that GDL returned to the health care professional m.sa
client at the academic medical center indicated whether or :o.ﬂ a mutation
had been found and, if a mutation had been found, what likelihood of .Emw
it conferred. It was up to the staff at the genetics clinic to help the client
understand the test result. GDL was no longer involved. If the Hmwﬁ R.mz.:
showed the client positive for a BRCA mutation, staff at the .mononnm clinic
informed her about the meaning of such a mutation mja. _.smﬂn:nﬂmm .rwn
about options for managing BRCA risk. The .nomvobm_g:Q of n_E_mm_
management was then left up the client, who amnaw@ how to proceed with
her clinical care. In fact, unless the client mvmﬂmom:%. requested the
communication, neither GDL nor staff at the genetics clinic no.E.&%ma 9.@
results of the BRCA test to the client’s primary care physician. This
standard practice at genetics clinics in the USA Hmmvobmma to concerns that
genomic information on the medical record could fall into the E.Eam of
insurers or employers and cause discrimination. This nm_snﬁmbmn to include
genomic information in the medical record, however, could impede con-

tinuity of care when primary care physicians lacked information about

potentially significant genetic test results.

Defining the Roles of Participants

As the earlier discussion suggests, the architecture of GDL’s MWO> testing
service shaped the roles, rights, responsibilities, and authority of partici-
pants in its testing system. Whereas GDL adopted an approach Qmﬁ. was
familiar to many academic medical centers in the USA by providing
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OncorMed sought to develop a BRCA

‘testing service-and con

ducted research to find the BRCA genes. In 1994, it
applied for:a patent covering a sequence of the BRCAL gene that would
provide it with proprietary rights covering any downstream invention,
including testing services.'4 The company was not, however, the only entity
applying for patents covering the BRCA genes and in order to strengthen
its proprietary position even further, it amassed licenses covering the
BRCAL1 (and eventually the BRCA2) genes. It purchased a license on
Mary-Claire King’s BRCAL1 patent, which covered a number of markers
on the BRCALI gene, and also negotiated a license on the BRCA2 gene
patent held by Mike Stratton at the Institute for Cancer Research in
London.
When negotiating a license agreement with Stratton, OncorMed
agreed to stipulations that would limit its monopoly power and influence
the way the patent would be employed in clinical practice.!”> Among its
many requirements, the agreement specified not only that clients be
counseled before and after testing, it also provided a list of topics that
counselors had to cover.
Stratton’s counseling guidelines and desire to couple counseling with
laboratory testing fitted in well with OncorMed’s interest in incorporating
new genomic technologies into medical care.!¢ This dedication to influenc-
ing clinical services, not stand-alone testing as conducted in the laboratory
medicine tradition, was also reflected in the company’s choice of Patricia
Murphy, a medical geneticist who was board-certified in both clinical
cytogenetics and molecular genetics, to build and direct its BRCA testing
service. Murphy had served as a member of two federal advisory commit-
tees, the National Institutes of Health (NIH)’s Task Force on Genetic
Testing and the US Department of Health and Human Services National
Action Plan on Breast Cancer (NAPBC) Hereditary Susceptibility Work-
ing Group. Both had recommended that much more research needed to be
conducted with regard to the clinical, psychological, and social implica-
tions of genetic testing, and that overall, the new technology should only be
provided in the context of counseling.

Murphy sought to develop a service that would integrate counseling
and testing and be acceptable to the medical genetics community. She
voluntarily decided to follow the stringent recommendations of the NIH
Task Force and Hereditary Susceptibility Working Group, as well as the
American Society of Human Genetics and the American College of
Obstetrics and Gynecology. OncorMed would offer BRCA testing only in
the context of clinical research.

Research was not required by the terms of Stratton’s license and
recommendations of these advisory groups did not carry the force of law.

Murphy could have simply offered OncorMed’s BRCA test-

In principle,
ing service to anyone who wanted it, relying on Stratton’s counseling

guidelines and OncorMed’s previous training efforts to assure that patients
received appropriate counseling. The company’s role could have been
limited to analyzing blood samples and returning results about the client’s
mutation status to the health care professional and client. It also could
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have developed an approach similar to GDL's, ensuring appropriate atten-

tion to clinical care by restricting access to clients who accessed medical
centers.

However, OncorMed’s restriction of testing to the research context not
only demonstrated concern about the psychosocial dimensions of testing
and a willingness to work with the norms and priorities of the medical
genetics community, but it also certified this commitment because all
clinical research protocols at academic medical centers had to be approved
by an Institutional Review Board (IRB). According to US law, all research
protocols conducted by investigators at an institution that receives a federal
grant must be approved by an IRB, an ethics board usually made up of
physicians, scientists, bioethicists, and representatives of the public.!” An
IRB examines all research protocols conducted at an institution in order to
ensure that they are ethically sound and scientifically valid.

Of course, OncorMed was also a private company that needed to turn
a profit in order to please its partners and stockholders, How could it
reconcile its commitment to limiting testing services to high-risk women
with its need to generate revenue and produce profits? OncorMed decided
6 create its own IRB-approved research protocols, to expand the distribu-
tion of its BRCA testing service while maintaining its commitment to
medical care.'® This is particularly interesting, because as a private com-
pany receiving no federal funds, OncorMed was under no legal obligation
to convene an IRB to approve its research protocols. But, such a move
éo.En_ allow the company to maintain a balance between its commercial
objectives and commitment to excellent care. It could increase its potential
market by including individuals who did not have easy access to an
academic medical center, while also empowering a governing body which
moz_a certify that the company operated in the best interests of the users of
its testing system. Unlike GDL’s system, where IRB approval was only a
factor for a fraction of its clients, IRBs (albeit multiple ones) would
.HmmEmHn all users of OncorMed’s testing system. The regulations covered
interactions between principal investigators and clients being tested at
academic medical centers, as well as engagements between OncorMed

health care professionals, and research subjects involved in the company’
research protocols.

]
S

A Client’s Journey Through OncorMed’s Testing System

In order to access OncorMed’s testing system, a client needed to be
defined as high-risk and access a research protocol either at a specialized
m.msmanm clinic or through OncorMed’s main facility. Definitions of high-
risk, however, were not standardized and often varied depending on the
protocol.

After a health care professional helped a client enroll in a research
protocol, she counseled her. Unlike GDL, which left the details of the
counseling interaction up to the health care professional, OncorMed

exerted. control over the counseling process. The noaﬁmﬁw.boﬂ oniy pro-
vided health care professionals with the Stratton guidelines, but m.Hmo
collected affidavits from them certifying that they had oo<anoa.90mm topics,
which included the benefits and risks of testing for the client and her
family, in the counseling session.!? If the client consented to laboratory
analysis after the counseling session, her blood was n.waméb .mba mabﬂ to
OncorMed, along with payment, medical and family history information,
the counseling affidavit, and documentation of informed consent.

When OncorMed received these materials, it began a laboratory
analysis that differed significantly from GDL’s process. 43:% .OUH Emw_
experimenting with a new method of DNA analysis and examining the ful
sequences of both BRCA genes, OncorMed cwmm a step-by-step approach
to find a gene mutation in high-risk families. First, the laboratory mamnnvna
for BRCA gene mutations that were well known and frequently occurring.
If the laboratory’s search found no mutations, it then nobasoﬂwa .ﬁnonE
truncation testing (PTT),?° which was said to be m.oﬁ. sensitive, for
unknown mutations in regions of the gene where mutations were likely. If
the laboratory still found no mutations, it wmocmmoom the rest of the gene.
Payment for the laboratory analysis followed this step-by-step approach.
The initial search for mutations cost US$500, PTT cost US$800, and the

equencing cost US$800.
mbm_»wﬂwn ﬂmwmnmmu OncorMed returned the results to the rmm_ﬁw. care pro-
fessional. Its involvement ended there. The health care nno».ommuos& then
reported the results to the client and described future o.vcoum for manage-
ment. However, the client using OncorMed’s system, like ﬁmn counterpart
in GDL’s system, made the ultimate decision about how to incorporate the

test results into her medical management.

Defining the Roles of Participants

At this point, we can see differences between the roles wm the Um.maﬂnmbﬁw in
GDL’s and OncorMed’s systems. OncorMed took interest in both the
technical and clinical dimensions of testing, and exerted n:.pnw more
explicit control than GDL over both the rom_ﬁw. care mno.mmmm_ODmH and
client. While GDL restricted the types of participants in its system by
requiring clients to pass through an academic medical center, Obnop,gma
shaped both the identities of the participants as well as Eo interaction
between them by providing counseling guidelines and restricting access to
high-risk individuals enrolled in research ﬁnoﬁoooﬂm.. . .

The client’s role as a research subject was quite different in ODOOT
Med’s system than in GDL’s. While GDL’s laboratory aommmnow aa. not
affect the subject’s clinical experience (and only a subset of Oﬁrm subjects
were enrolled in clinical research protocols), OncorMed’s subject had to be
defined as high-risk according to the academic Bm&nm_ center or the
company, and had a standardized counseling experience. She n.oEnr
however, access OncorMed’s system through any health care professional,
not just those at academic medical centers.
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The USA: The Genetics and In Vitro Fertilization Institute

.Hbma Oo.Dnanm and Hb.smno Fertilization Institute (GIVF), a private re-
Mnm uctive and genetics services clinic, offered BRCA testing using a
m hﬁnﬁdbﬂ MEuno.mnr than O_.UH. or OncorMed. It offered BRCA testing as an
e MMMM service mo% mAMMMMM counseling and laboratory analysis for a single
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Wi .
st Mnﬁr more than woo QdE.owmomv GIVF described itself as ‘the coun-
nmﬁmﬁ%ﬂw %M“&S clinic offering reproductive and genetics services’.?? It
€ resources to add another genetic test to i .
. : . its already large
MMMNMU MM.MM M:Mcmw w_mm a very highly visible and well-established UWMVSQMH
: ntele. Company officials were also particularl
testing because inherited susceptibili P the peroonl Hte oy
: ptibility had touched th i i
Chief Exective Officer, J P et s
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MmeMMMMWMMWMMQ M.ow?%nmmgoﬁ:nﬁ all of Ashkenazi Jewish descent, rmm
1. rlis wife had wanted to be tested, but co
. : uld find no t
MMm%mM_._M oﬁmvam HUW no.smmxﬁ of a research protocol UQAOEH? 1996) HM _MMN
o C b.am.E S ,Smo.m mﬁcmﬂob. and given GIVF’s size and resources, it is
o surprising that in >@§.~ 1996 GIVF became the first provider to _muccnr
ommercial BRCA testing service. Because it only tested for the three

BRCA gene mutations. common: among the Ashkenazi Jewish population;
it was-a very simple test to develop. The institute first offered the test to
women. affiliated. with GIVF -and their families, but soon expanded the
service and began marketing it more widely.

The launch of the first commercial BRCA testing service, however,
stimulated tremendous controversy from a number of scientists, activists,
and bioethicists, who felt that GIVF had violated an informal agreement in
the genetics community not to provide testing commercially until more
research had been conducted. These critics published their opinions in
newspapers and scientific journals, arguing that it was premature to offer
testing outside the context of research, particularly when numerous ques-
tions remained about the risks posed by gene mutations and the effective-
ness of medical management options (Brenner, 1996; Burke et al., 1996;
Hubbard & Lewontin, 1996; Koenig, 1996). They were also concerned
that GIVF marketed its testing service directly to the public, through
advertisements in Jewish newspapers and in the New York Tirmes.??

Like the other testing providers, however, including those who offered
BRCA testing in the context of research, GIVF was under no legal
obligation to heed these critics. In fact, company officials argued instead
that BRCA testing was a life-saving technology that would ‘be a powerful
force in the struggle to reduce the tremendous morbidity and mortality of
cancer’ (Schulman & Stern, 1996: 244). GIVF further justified its testing
service by noting that it was only providing testing for BRCA gene
mutations that had a well-demonstrated relationship with breast cancer.
GIVF’s justification of its testing service highlights an important tension in
the development of contemporary genetic medicine. Whereas genetics

research and the development of genetic diagnostics and therapeutics
targeting close-knit ethnic groups such as the Ashkenazim could possibly
result in medical interventions for members of that population, many
critics also argue that the development of such targeted testing, particularly
in the absence of effective therapeutics, may lead to widespread discrim-
ination (Duster, 1990; Nelkin & Tancredi, 1994; Rothstein, 1997).

A Client’s Journey Through The Genetics and In Vitro Fertilization Institute’s
Testing System

In order to access GIVF’s integrated service of counseling and laboratory
analysis, clients had to visit one of its clinics in Virginia or Maryland. Once
a client arrived at GIVF’s offices, she met with a staff geneticist or genetics
counselor, who gathered information about family history and discussed
with her the meaning of the BRCA genes, GIVF’s testing system, the
benefits and risks of testing, and the possible implications of testing
positive for a BRCA gene mutation. If the client wanted to pursue testing
she would pay (US$295 for the integrated testing and counseling service),
give written certification of informed consent, and have her blood sample
taken. Unlike OncorMed, which allowed only individuals with extensive
family histories of breast and/or ovarian cancer access to its system, GIVF
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was.adamant that family history was an inaccurate predictor:of the BRCA
gene mutations common in the Ashkenazi Jewish population (Schulman &
Stern, 1996: 247). Thus, GIVF never rejected anyone, even if they had no
family history of breast or ovarian cancer or were not of Ashkenazi Jewish
descent. It is safe to assume, however, that most users of GIVFE’s testing
system were self-selected members of the Ashkenazi Jewish population.
The blood sample was then sent to GIVF’s in-house laboratory, which
screened it for the three mutations common among the Ashkenazim.
Because GIVF only checked for three mutations, its methods of DNA
analysis were much simpler and cheaper than GDL’s or OncorMed’s.
O.Dno laboratory analysis was complete, the GIVF staff member met again
with the client and conveyed the test results. If the results were positive, the
staff member and individual typically discussed possible options for clinical
B.msmwoambﬁ As with OncorMed and GDL, GIVF’s involvement in the
client’s health care stopped at that point. GIVF did not send test results
back to the primary care physician unless the client requested them, nor
did it involve itself in the client’s post-test clinical management.

Defining the Roles of Participants

Unlike GDL, which restricted access to testing to academic medical
nm.bﬂmwmv and OncorMed, which used counseling guidelines, eligibility
criteria based on familial risk, and research protocols to frame the roles of
coE health care professionals and clients, GIVF managed participants by
building a system under one roof. It employed the health care professionals
&&o delivered the tests and, by providing them with both formal and
informal training, also guided their counseling practices. Health care
Eoﬁmmmos&m affiliated with other institutions or clinics played virtually no
role in the system, except perhaps through referral and for helping to direct
the client’s care after the test results had been returned.

/.x\:ﬂdmm the client who wanted to use GIVF’s testing system might be
considered a consumer because she could buy testing for a US$295 fee
and her access was not explicitly restricted in any way, her freedoms were
shaped by the architecture of the testing system in many ways. First, she
noc.E only access GIVF’s offices in Virginia or Maryland, suburban areas
mwm_._% accessible only by automobile. Second, the client who used GIVF’s
Howabm system was required to undergo counseling. She could not choose
to m.w_v the counseling process and simply use the laboratory testing
service. Third, she could only have access to tests for the three mutations
common among the Ashkenazi Jewish population. GIVF’s method of
laboratory analysis thus influenced the types of clients who used its testing
system,

ﬂa“m focus on the Ashkenazi Jewish population rested on earlier
Em.&n& (and specifically genetic) interventions based on race and eth-
nicity. A number of screening programs in the USA, such as those for Tay-
wm.orm and sickle cell anemia, targeted particular ethnic groups because of
evidence of higher mutation incidence in those populations. By the late

1990s; a:number of providers-offered panel tests that monwodma WWMBES-
~ dons in a variety of :diseases commorn: among the -Ashkenazim.**- Many

e

iaboratories offered tests for this: population because its small size mba high
intermarriage rate often led to a small and &mnnoﬁw set o.m mutations that
could be easily analyzed.? By providing a noBBn.an_ testing and moﬁbm.ﬁ-
ing service for the three mutations common in the .»o»mwwm.bmﬁ Jewish
population, GIVF provided members o.m this population with an easy
opportunity to understand their genetic risk for breast cancer.

The USA: Myriad Genetics, Inc.

My fourth example is Myriad Genetics, a start-up company based in Salt
Lake City, Utah. Myriad, like GIVF, offered BRCA testing as a nOB«dnT
cial service, but shaped its testing system differently. Wmmrmn EE.H offering a
package of genetic counseling and laboratory mbm.gm? Myriad treated
BRCA testing as an ordinary medical test: the physician ordered the test,
sent payment and a blood sample to the laboratory, and &m laboratory
furnished the results. As a private company, Uoénﬁmﬁ Myriad also mar-
keted its system widely to physicians and the public. In effect, Z—.ﬁ_ma
treated BRCA testing as a state-of-the-art product that should be available
mand to all women. .
* QHmD 1991, scientists at the University of Utah formed Myriad Omsoﬂg
Inc. in order to capitalize for gene discovery efforts on the mobnm_n.,m_o&
data that had been collected from large Mormon families over centuries. It
began looking for one of the most highly sought after genes, BRCAL, soon
after Mary-Claire King localized it to chromosome 17 in ._of. Searching
for such a highly anticipated gene attracted 5<omndwnﬁ E.En n.oa.@muvm
and by 1992 it had entered into a 3-year collaboration with Eli Lilly, a
multinational pharmaceutical company. Under m:.w terms of the mmnmmamwr
Lilly provided the company with US$1.8 million in return for an exclusive
license for any diagnostic kits or therapeutic products resulting from a
breast cancer gene discovery (Myriad Genetics, Inc., 1995). In 1994,
Myriad announced it had mapped and sequenced the BRCAI gene, and
by 1995, the company announced that it had mapped and sequenced the
BRCA2 gene as well. .
Soon after these announcements, Myriad set about developing a
service that would test for mutations in both genes. Like many of the other
start-up biotechnology companies formed in the USA QE..Sm the 1980s
and 90s, it applied for patents on its discoveries. After ﬁu;:am for patents
on both genes, the company could have nEOmm.D msdm.:% to EO»..: vw
licensing them to other companies. Instead, Zﬁ._m.m n_nn.ﬁma to build its
own BRCA testing service. While the reasons for this Qon._m_os are perhaps
only fully understood by Myriad executives, an outside observer can
surmise that the company hoped to achieve several goals: to reap 1m-
mediate revenue from the testing service; to develop a Qmﬁmwmmn .ob._wWO>
genes tested (and mutations found) that might eventually yield insight for
therapeutic developments; and to sell or license the database to other
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companies: Because markets for genetic diagnostics were considerably
smaller than for therapeutics, it is quite likely that a genomic. database
would generate considerably more revenue than a BRCA testing service

. Myriad framed itself as a private diagnostics laboratory, an onmmaw.m-
BOJE form that was quite familiar in the US context, and built a BRCA
Ho.mnbm system that was consistent with its goals. Physicians would send a
client’s blood sample, along with payment, to the laboratory, and the
laboratory would conduct DNA analysis and return the result. It defined
many medical issues as being outside its scope,
be counseled about testing and how results woul
official noted, for example,
genetic counseling:

such as how clients would

. d be conveyed. A company
how difficult it would be to assure the quality of

You know,

are we going to have to have people pas
$ some SOrt o
how are we o !

going to ensure the quality of genetic counseling. . . .

can tell you, Eonm were many many discussions about, _Qm just WMM “
bunch of genetic counselors and provide genetic counseling. Sort of the
way, sort wm E.n way that Genzyme [another genomics company] does it
And we &._a think about that very closely as well, and didn’t feel that Emn.
was meeting the goals of where we wanted to go in the laboratory.?®

73&.»@ &m.o allowed clients to access its testing system through any
physician, in contrast to GDL who required clients to access its testing
m%mﬁ.ma through academic medical centers, OncorMed who restricted
testing to o.:.mbﬁm enrolled in research protocols, and GIVF who limited
wwov Hnm.nbm clients to its clinic. Myriad’s client could choose to visit a
genetics clinic or ask her family physician to help her gain access to BRCA
testing. This diversity of health care professionals available to clients meant
that o.ocbmmmbm could vary considerably. If a client visited a specialist at a
mmmm.nnm clinic, for example, she would €xpect to receive the benefits of
tramning, specialization, and experience in genetics counseling. Critics have
.m:.mcaa m.rmﬁ primary care physicians are less likely to have formal training
ln genetics or genetic counseling, or to have the benefit of a network of
colleagues (both at the institution and in professional associations) with
w.&ncmbﬂ knowledge and experience (American Society of Human Genet-
1cs, 2000).

. Zwima also did not place any explicit restrictions on who could access
its Ho.mmbm.m%mﬂoa. Unlike OncorMed, which only tested clients deemed to
be high-risk, Myriad did not even require health care vno?mw,mo:m_m to
record a full family history of breast and/or ovarian cancer. Physicians were
free to refer whomever they chose for testing. Myriad required only that

the health care professional send it the blood :
: sample, al
and informed consent. p ong with payment

A Client’s Journey Through Myriad’s Testing System

ngnnm.wm it .ammboa itself as a laboratory that simply provided a DNA
mﬁ%ma service, Myriad still marketed its product widely to physicians and
directly to women. It advertsed its service in a variety of publications,

ncluding playbills on Broadway;-airline in-flight magazines, and the New
York Tisnes magazine.?” By 2002, the company had expanded its campaign
o ‘include advertisements on radio and television, as well as in major
women’s magazines such as Bester Homes and Gardens and Good House-

.. keeping.®® All of these advertisements provided clients with the company’s

toll-free. number and website address for more information about its

BRCA testing services.”” By combining the model of an independent

diagnostic laboratory with mass-marketing, Myriad sought to increase its
revenue from testing and, through increased testing, expand its database.
Not only might physicians suggest BRCA testing to their patients, as they
often did with other sorts of laboratory tests, but patients might themselves
initiate an inquiry.

Myriad offered four types of laboratory analysis: analysis of the three
mutations common among the Ashkenazi Jewish population (about
US$450); full sequence analysis of both BRCA1 and BRCAZ2 genes (about
US$3000); Rapid BRACAnalysis™, which provided full sequencing of the
BRCAI1 and BRCA2 genes with results returned to the physician within 2
weeks (about US$4000); and single mutation analysis (about US$250),
usually done after a mutation had been found in a family.3® Myriad’s
methods for analyzing the BRCA genes differed considerably from those
conducted by GDL and OncorMed. While all of these providers checked
both BRCA genes for mutations, Myriad generated information about the
full sequences of the BRCA genes and then checked for mutations while
GDL targeted mutations and OncorMed both targeted mutations and
sequenced parts of the genes. Myriad’s laboratory methods reflected its
priorities. Generating sequence data about the BRCA genes would be
useful for the company’s database, and its focus on providing a ‘sophisti-
cated’ laboratory analysis would reinforce the company’s self-definition as
merely a diagnostic laboratory.

After Myriad tested the blood sample, it sent the test results, which
identified the mutation and the range of increased risk for future disease,
back to the requesting health care professional. As with GDL and Oncor-
Med, Myriad no longer played an active role in the testing system once it
returned test results.

Defining the Roles of the Participants

By defining itself as a commercial diagnostic laboratory that simply offered
a DNA analysis service, Myriad drew clear functional and temporal
boundaries around the aspects of the testing system that were under its
purview. Unlike the other testing providers in the USA, it did not attempt
directly to control how clients gained access to its system or how they were
counseled. It also did not try to manage how health care professionals
conveyed test results to clients. It restricted its focus to providing a DNA
analysis service after a client’s blood reached its laboratory. Thus, while it
marketed its test directly to physicians and their clients, it did not try to
manage their interaction.
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Emergence of a Single Testing System

By 1997

&Mmﬂ.ﬂ: w %MWWHObnon.zoau Oa_ and Myriad had built four ver

Howenes ote mscm provide mo.bmco wmmmsm for breast cancer in the Cm><

o mxmmsﬁ o oEMmDm — in which multiple systems existed and Hm

e < Umv_a o Uvo.ﬂn with one another ~ did not last long. M vm d
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Using a ; e CA testing b
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and licenses on various as
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mmmediately after the gene discoveries in the
nd OncorMed applied for a number of patent
pects of the sequences, mutations, and Enﬁsoaw
>! Patents such as these serve
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pursuing innovation, and after a company’s cash flow ends, they are often

the major items of value left that might encourage purchase by a large

multinational corporation. By 1997, the US Patent and Trademark Office
{USPTO) had granted OncorMed and Myriad five patents covering vari-

‘ous -aspects of the BRCA1 gene sequence.’? Because both companies

offered testing that analyzed the BRCA genes, however, they interfered
with each other’s patents. Both decided to resolve the situation through
litigation, and filed a total of three lawsuits against each other.

After lawsuits had continued for almost a year, OncorMed decided
that maintaining its BRCA testing service was not enough of a priority to
justify continuing litigation against Myriad.?>? The lawsuits were settled out
of court, and in May 1998 Myriad bought OncorMed’s patents and testing
services for an undisclosed sum. Myriad had used legal and economic
means to eliminate OncorMed’s testing service, and as a result, the
company’s investigational testing regime.

This resolution was clearly important for Myriad’s overall strategy.
First, eliminating competitors would likely result in a much larger market
for its test, and therefore a bigger revenue stream. Second, strengthening
its intellectual property portfolio could be extremely valuable for attracting
funds from venture capitalists and private investors. Finally, by controlling
all of the BRCA testing conducted in the USA, the company could develop
a comprehensive database that contained details of the BRCA genes (for
example, mutation frequency in the US population).

Armed with its own patents and those it acquired from OncorMed,
Myriad then sought to shut down the services of both GIVF and GDL.*
In early 1998, Myriad sent both of them letters to ‘cease and desist’,
arguing that their services violated its BRCA patents by providing testing
in return for payment.”> While GIVF acquiesced quickly, GDL resisted,
arguing that it was only providing testing in research protocols that were
exempt from Myriad’s proprietary reach. Myriad disagreed, insisting that
by giving results to, and receiving payments from, health care profession-
als, GDL was providing a commercial service that violated its patents. This
conflict, over what constitutes research and what is defined simply as
health care, highlights an ambiguity that is frequently controversial in US
biomedicine (Lowy, 1997). This problem arises in many contexts. For
example, principal investigators of clinical research protocols provide

health care to patients as they study the safety or efficacy of a drug or
medical practice. By the same token, physicians providing clinical care
outside the context of research protocols often publish details of interesting
clinical cases in leading medical journals. IRBs often deal with the diffi-
culties of distinguishing between ‘research’, which is under their purview,
and ‘clinical care’, which is not. This problematic boundary was contested
in the negotiations between Myriad and GDL.

In order to strengthen its position that its service was restricted to
research rather than clinical care, GDL began to limit its testing service to
clients who were enrolled in research protocols within the National Cancer
Institute’s (NCI) Cancer Genetics Network, a group of researchers funded
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The UK: Regional Testing Systems

.ﬁ\rmﬁ the BRCA genes were discovered in the mid-

1Cs clinics run by the UK National Health Service 1990s, regional genet-

(NHS) also began to
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sunds; leading to regional variation in a client’s access to: these services.”®
Some clinics offered BRCA testing to any client who requested the service
until its annual funding allotment ran out. Others restricted testing only to

- those with a particularly extensive family history of breast and/or ovarian
- cancer (for example, four or more family members who contracted breast
_ or ovarian cancer before the age of 40 years).

_ /A Client’s Journey Through Regional Tésting Systems

Once a client came to the regional genetics clinic either on her own

. initiative or the referral of a physician, she received information and

counseling about BRCA testing from a specialist in genetics.?® This process
was similar across clinics, as health care professionals at genetics clinics
used informal mechanisms such as conferences and meetings to standard-
ize their practices. During this counseling session, the health care pro-

“fessional informed the client about the risks and benefits associated with

BRCA testing and recorded her family’s history of breast and/or ovarian
cancer. If the client decided to request laboratory analysis, she would
return to the clinic for an additional counseling session, during which her
blood would be drawn and sent to a regional laboratory for analysis. This
counseling process was quite different from Myriad’s, as standardized
clinical care at the regional genetics clinic became a gatekeeping mechan-
ism for access to laboratory analysis.

Although regional genetics clinics offered BRCA testing services in a
standard package of counseling and laboratory analysis, assessments of
eligibility for testing and methods of laboratory analysis differed among
regions. Regional laboratories used a variety of methods to analyze the
BRCA genes. Regions which housed researchers who had conducted
studies of the genetics of breast cancer typically offered analysis of the
BRCA genes with techniques already used by the laboratory, while other
clinics who had not already developed methods for testing those genes
often determined laboratory protocols according to the level of funding
that they received from the NHS.*® Some laboratories used CSGE, the
technique used by University of Pennsylvania’s short-lived testing service,
while others adopted PTT, which had also been used by OncorMed
(Buckley et al., 1999). Other laboratories simply sequenced regions of the
genes in which the most common mutations generally were found.

None of the regional genetics clinics, however, offered a compre-
hensive, full-sequence analysis of the BRCA genes, like Myriad’s in the
USA. With its commitment to public health and equal access to care, the
NHS’s priorities differed considerably from the US company’s. Each
regional clinic received a fixed amount of funds from the NHS and
preferred to spend its allocation on offering tests to as many people as
possible, rather than on providing an expensive full sequence test to only a
few people. In its 1996 best practice guidelines for dealing with familial
breast cancer, for example, the Clinical Molecular Genetics Society
(CMGS), the major organization of molecular geneticists in the UK,
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focused on the diagnostic and
of restricting its comments to labo
lar method of analyzing the BRC

clinical care in conjunction with testing. The guidelines noted:

Laboratories are asked to answer two
nostic - is this familial breast cancer? an
of developing breast cancer? Because br
risk of 1 in 8), and because the tes
€xpensive, a strong family history mus
undertaken. Criteria should be set (
which women are to be tested.*!

types of clinical questions: diag-
d predictive - is this patient at risk
east cancer is so common (lifetime
ts involved are so laborious and
t exist before diagnostic testing is
at the clinical level) for deciding

While Myriad used its status as a diagnostic laboratory to distance itself

from clinical care, laboratory scientists in the UK saw the activities of the
clinic as an important part of their remit. In the UK, where genetic testing
services were provided by the NHS, even laboratory professionals were
concerned with how their activities would influence patient care.

After completing a test, the health care professional met again with the
client to discuss the results. In contrast to the US testing systems, many of
the UK clinics also shared the results with primary care physicians or other
referring physicians in order to facilitate post-test clinical management.*2
In a nation with a public health care system, there was less concern with
preventing insurance companies from getting hold of genetic test results.

Defining the Roles of the Participants

As we can see, these regional BRCA t

participants in a very different ma
USA. For example,

esting systems configured the roles of
nner than all of their counterparts in the
the test providers at regional genetics clinics were
much more tightly controlled by national and regional governmental
authorities. The central NHS authority determined the territory covered

by the regional genetics clinics, while the regional NHS authority deter-
mined the resources available to test providers.

Regional genetics clinics, however,
the allocation of resources and construc
had considerable influence over the rol
clients within its geographic jurisdictio
how the identities of users were framed. Genetics clinics that allowed open
referral, for example, controlled only their own counseling and methods of
laboratory analysis. They did not control health care professionals by
requiring them to assess eligibility and restricting referrals, and clients
could take the initiative to demand testing. Clinics that restricted access to
high-risk clients not only managed their own counseling and laboratory
activities, but also directed all health care professionals in a given region to
refer only clients who exceeded a particular risk threshold. In such sys-
tems, both health care professionals and clients were tightly controlled. In
contrast to Myriad’s system, but similar to GIVF?s, all clients who actually

maintained complete control over
tion of testing systems. Thus, each
es of health care professionals and

i i i inic throughout
used laboratory analysis services at any regional genetics clinic gh

preventative dimensions of testing. Instead the UK aiso received genetic counseling from a trained specialist.

ratory practices or promoting a particu-
A genes, it emphasized the importance of

“ ...M,,w@ UK: Developing a National Strategy

W the end of 1996, when BRCA testing services were available in most
Y

NHS regions, prominent UK clinicians and public health officials began to
NE s

y t
in the UK with equal access to the health care system.*> They poted tha
~inth

.o
the variety of testing systems led to ‘a lot of .anMHQ mb% ,MMMMnM H%MMMML
with some systems being an?om mowmq by Umﬁ.obm \ QMWHO S
strict eligibility criteria for testing.** The variety —Ja S oiing systeme
across the country, these critics »,.ownnmr S%%HW WHH bw e atice
imﬁr. o mxn%%huwwﬁww”hwm MMMHND Ma%ﬂm that mmboanw ] services were not
mmas.nanwa to the UK citizenry in an m@ﬁ.:mgm manner. e
Eo;mﬁb. roup of health care professionals proposed a Dmuonm sys o
th . _M rovide UK citizens equal access to wWO.P 8.&5@ across the
e Wh s regional genetics clinics would still Eoﬁaw clinical care
nowﬂﬁw. dqum.nn“mnimgu the strategy for providing Emww.mmnﬁnmw would be
Foandardin d ! ss the country using a system of familial risk mmm.nmmambﬁ
mHmM AWMMMMAW A.MMnMomecnaos of the national strategy Hwow place ESﬁWHM
MWnnmmm?m stages: (1) vccmomaod. of the O&melm..mﬁnm Mwwwomﬂ,%m%mﬁmaw
ended that all cancer services be provided using ystems
nwwoahwznmaob of the Harper committee report, which vnovwm.nr o
memﬂn testing services should be :Bmwﬁmamﬁoﬁr M“mwmwmwmm%ﬂww-wwa O_MQNB-”
sificatory schem . .
M\MVQQMMMWMHAWMMMMM&MM mmum nnnwaambana services for clients in each

category.

Using the Triage Method

th
In late 1994, the Chief Medical Officers of England mnm.g&mmummﬁﬂbbnob
Calman mbm Dierdre Hine, convened the Expert Advisory Enm :w o
Owbnmn to respond to a series of revelations in the nmn;.\ 1990s tha Jinkec
high cancer mortality rates in the UK to poorly M;Wmmbﬁna nwﬂmﬂm.mrma in
4b; Rogers, 1994). The group. :
the NHS (Hall, 1994a, 1994b; s, 199 D o,
¢ i k for Commissioning Cancer s .
g che NS a ‘a patient, wherever he or she lives
ding the NHS to ensure that ‘a p nt, wi . \
mon.w%p“nmcmm mﬁrmﬁ the treatment and care received is of a cEmoHEG,\MMMM
Wﬂubama, In addition, it suggested that cancer nmnM SMEQ mwm %Mozmm
\ tri dical care familiar
triage system, a form of me in,
nmno_meMN mm%m 5@3.?3 levels of care would be set up: vﬁn_bwwwﬁmmww
Mbwnm (general practitioners); cancer units (for mwmaﬁnm obﬂvm“uamw o o
breast surgeons); and specialist cancer centers (for example, w
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could access research-
ing to her or his specific need. Clients wo
to the triage system, but the type of ¢
mined by the diagnosis of primary care practitioners,

Cancer genetics professionals worked immediately to capitalize on the
attention paid to cancer care by demonstrating how cancer genetics was an
integral component of these services. Dr Peter Harper, head of medical
genetics at the University of Wales, and a member of the Welsh regional
genetics clinic, spoke to the report’s authors immediately after its publica-
tion and strongly encouraged them to consider the role of genetic medicine
In cancer services. Genetics could be easily integrated into their framework
as a specialist service, he argued, in order to facilitate cancer prevention.4°
Calman and Hine responded by requesting Harper to form a committee to
evaluate the relationship between the new genetics and cancer services,
With funding from the Department of Health, Harper convened 3 com-
mittee composed of geneticists, oncologists, nurses, counselors, surgeons,
a patient representative, and an economist to develop recommendations

on how to integrate cancer genetics services into the Calman-Hine
framework.

Defining a Candidate Group for Generic Testing

The Harper committee finished its report, ‘Genetics and Cancer Services’,
in December 1996 (Working Group of the Chief Medical Officer, 1996). It
integrated its recommendations with those of the Calman-Hine commit-
tee, advocating the creation of a triage system for BRCA testing services.
The first step of the system required physicians in primary care and cancer
units to gather information about a client’s family history of breast and/or
ovarian cancer. A client deemed ‘high-risk’ according to their family
history would be referred to the regional genetics clinic, which would serve
the function of the ‘specialist cancer center’ as defined in the Calman~Hine
report. While only ‘high-risk’ clients would be eligible for care at the
regional genetics clinic, all clients could have a family history taken by a
primary care practitioner or secondary level specialist and receive informa-
tion about their genetic risk. The committee argued that the triage system
would provide a clear mechanism to ensure that testing services were
provided to the small fraction of clients who needed them rather than the
large population who demanded them. In addition, they felt that this
system would justify funding from the NHS by demonstrating a rational
basis for the provision of services, as the system had similarities with other
accepted cancer services that used a triage system to determine provision
of care. “There is a rapidly increasing demand for these services, and also
for less well validated applications in lower risk situations for common
cancers. Purchasers have until now lacked information on which activities
are and are not of value, and there has been no clear mechanism for
commissioning services’ (Working Group of the Chief Medical Officer,
1996: 1). This move to develop a clear mechanism for commissioning

inch
. . Do ising. As Ashmore, Mulkay, and Pinc
protocols). Each client would ‘be channeled accord- BROA testing SCIVICes is. 0O SUIPLISIG. 25
uld be provided with equal access

are they received would be deter-

i 3 3

“(Ash ¢ et al.,, 1990). .
- MWMWM“MMMW@ éﬂmo the Harper committee recommended gatekeeping
3

BRCA
ot:attempt to control the laboratory Boﬁromm. used to mmeNanMm genctic
t es. It only noted, ‘Laboratories cbmnna:ab.m Emmﬁsvﬂ.oanma and ac-
MMEW for familial cancers should be mﬁﬁ«%a_w.ﬂm.ﬂwmwxmwwwmww o oancer

i i
i be closely associated with clin .
Hn&n.mau mMH% sm_MocE form part of the overall cancer center specialist
_genetics

vices’ (Working Group of the Chief Medical Officer, 1996: 3). Instead,
ser

H committee adopted an approach similar .8 the Homwoam_ .ﬁo.wmw“m.
nuo memna focused on the provision of counseling and H.omsbm.. )
o otomati Mbmnn testing should be regarded as a process _H.Eo_gﬁmr no
e laborater analysis, but provision of appropriate Smo.namnon.w to ».omm
o Eﬂogﬂowwb as €w= as interpretation of any result in the light Mr.mmm
MMMMMMUMWM:MH&WMDQ genetic information’ A./xmumﬁbmn MH.MM@ HMM wm? HW !

| ’s sys
iy Ommnwmﬂvmw NMMWUW%MWMMMHMMNW\WHM o:nB%Hm accessed testing and
Mwn%nowﬂmwmm they received, rather than the laboratory methods that

regional genetics clinics used.

Developing a Risk Categorization Scheme

Th estion of who fitted into the ‘high-risk’ nmnmmoQ,.roincmM MM”
ned. S after publication of the Harper report this issue wa
e Uoom James Mackay, an oncologist who headed the cancer
Qnmmmwm _< .nnmﬁ the University of Cambridge and rm@ sat on the Emmm
mmbonmm : ::bm by Dr Ron Zimmern, a surgeon and director of Ema N
ooaamﬁmmm Mucd:o Health Genetics Unit ACHAHUEOCV. They mnmbw oaM m
e nd high-risk categories for the Dmﬁnonm._ Qm.wm&nmﬁ.ﬂomp a m,
MWMMWMMM_.WMS assigned eligibility criteria (using mmBHEHEmMMMm_MOMMM_ov
- . op
tion), and articulated testing access and risk managemen
7

omﬁomww.»ﬁa Harper committee, Mackay and Nmu.:bmns proposed M_ b“
aobwmu mwmbawa because they felt that genetics clinics cwo:_% MMQﬁ“m&owb-

i 1 and appropriate care if they were o<9..5 e d win o
o .m@sm ferrals. One member of their team noted, ‘If everybody .
mﬁcnoﬂudmmm o tic mmkinomu the genetic services would be swamped . . .. So
e we are sayi is, that . . . the categorization between low on E.m obw
e and m wM%Sﬁmm %ba the high on the other, is really a nmﬁmmaﬁmcoﬁ wm
e o MHM mnﬂcm ed in primary care and who should Uw referred on’. .
T s nm %M,m system, in which clients had the right to deman
- n.obﬁ.mmﬂ Hm Mba Zimmern saw demand as a problem 9@. needed to
setvo. 1 gﬂn m%ba Zimmern acknowledged, however, ﬁmﬁ the risk categor-
.mo_MM.bZmeoNnm they had developed was based on limited research. At a
iza
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meeting with cancer genetics professionals, Zimmern noted, “Today is. not
about art nor about science, but a mixture of the two, There is no good
scientific evidence to guide us’ (Mackay et al.,, 1997). The standard,
however, would serve a very important purpose. It would provide an
objective guide to deal with demand and justify triage.

A Client’s Journey Through the National Testing System

In order to access this national BRCA testing system, a client visited a
primary or secondary care professional who provided information about
the BRCA genes and breast cancer risk and gathered information
about the client’s family history of breast and/or ovarian cancer.*” Using
this family history information, health care professionals classified clients
into low-, moderate-, and high-risk categories according to Mackay and
Zimmern’s classification scheme.>® If the client was deemed to be ‘low-
risk’, she was reassured and turned away. If she was deemed to be
‘moderate-risk’, she could choose to go to the regional genetics clinic for
additional counseling and possibly have access to a mammographic screen-
ing study. If the client was categorized as ‘high-risk’, she was offered access
to the regional genetics clinic and laboratory analysis. Clients classified as
‘high-risk> could also access specialized services such as increased
mammography and prophylactic mastectomy without being tested. This
interest in developing management strategies for both moderate- and high-
risk clients demonstrated Mackay and Zimmern’s, and more broadly the
NHS’s commitment to identifying all clients at increased risk of breast or
ovarian cancer. Rather than focusing on identifying the small population of
clients with BRCA gene mutations, as Myriad had done, proponents of the
national standard were concerned with identifying and managing the larger
population of clients at increased risk of breast or ovarian cancer.

Once at the regional genetics clinic, the moderate- or high-risk client
typically met with a specialist in genetics and received counseling about the
meaning of BRCA testing and its risks and benefits. If the high-risk client
wanted to pursue laboratory analysis, one of her family members who had
been affected by breast or ovarian cancer had to be tested first. Mackay
and Zimmern argued that this would increase the likelihood that a muta-
tion found in a family was linked to disease incidence.’! If the family
member consented to laboratory analysis of her BRCA genes, the health
care professional sent her blood to the in-house laboratory. If she tested
positive for a BRCA mutation, then the client originally interested in
testing (as well as other family members) could be tested for the same
mutation.

After laboratory analysis, the health care professional met with the
client to present the results and discuss post-test management options. If
she tested positive, she could continue to access preventive services. If a
client tested negative for a BRCA mutation, however, she would lose

access to these services. Results were then furnished to the primary care

ialist i i e course:of
hysician and; if relevant, to a specialist in order to determine th
ares
efining the Roles of the Participants

i th the
\m,rw UK national BRCA testing strategy framed the nwﬁomoﬂmm “Mﬂ”ogmm e
client and the health care professional in a way that contraste

. .. While
‘Myriad, which had become the sole provider of testing in the USA Whi

KMvriad defined health care professionals as facilitators who could help

i i i RCA testing
clients gain access to its testing Services, the UK national B

i uld deter-
wstem defined health care professionals as mmﬁmwwnvonm. cﬁgo Mo_mdogaon%
,mﬁSo which clients could gain access to the mm.bmcnm clinic an 3 laboratory
” lvsis services. These UK health care professionals were not pimat
ithor . Instead, health care pro -

: ities i i ing system, however. In s :
uthorities in this testing . . e profession
mmm at regional genetics clinics and at the primary msm wongmnww”% e
m. ply implemented a strategy that had been agﬁovm v
Zin ional standard.
i ts of the national s
. ern and other proponen . . £ oo
N:b“ stark contrast to Myriad, which defined a particular QHMn o oon
mer who could not choose among testing systems but .MOM  Jomane
msommm to any of the testing services that the company provi e wwnb Client
i the UK national testing system was considered Goﬁrrm Qﬁm nand @
o tient. As a user of a government-run testing wwmﬁwbnw ) nmﬂmn e
o . i m, regardless of he
to the testing system, ilr
was guaranteed access : i o
M“oou. Ommmﬁ. geographic location. She also looked more _.;nm a MM_ o
i ting service, u
i t demand a specific tes be
atient who could no il being
Mcg.QOQ to the risk assessment standards of the system and
ofessional. .
judgment of the health care pr . o was
En_mdS.»maomm at first glance, it might seem as though the HMHHA oﬁ:mmamba
3
less empowered than her US counterpart because she cou noH -
- i i it is important to -
i i d counseling services, 1 ;
ess to specific testing an . . compl
mMM@ the %omnaob of empowerment in two ways. Huﬁm.r .mmm H“Hamaomp d
) lier. the idea that the right to demand access to genetic _MHM on
arli . . o
.mdwmnnubn% empowering suggests that the client 1s mﬂ.monm“% mmm& 4 and
wﬁ?mﬁ having access to more information is automatically bene ﬁmmon e
i i ene mu
1 the relationship between g :
of BRCA testing, where . : on ane
Mwmm incidence is unclear, no 100% effective preventive, early de ﬁomanmu
ase . .
aoﬁmmﬁbmbﬁ strategies exist, and clients often receive .mo.nmmm. Hombmag.
MM ough primary care physicians who have no special training in mamﬁbmu
i M mation and choice do not necessarily improve annwmaonw -
Seco in Myriad’s system 1s clea -
f empowerment in Myr :
Second, the concept 0  eary ort
ented ﬁwimaw the individual. In the UK, by noH.E.wmﬁ.ua EM mw em and v
tion of empowerment have societal as well as individual o =H e
Mmmobm_ BRCA testing strategy was an attempt to wMa M» m n“» Hviduals
within the UK at-risk for breast cancer, and to n.noS Mw om with e
pportunity to manage their risk, while reassuring other
0

deemed at lesser risk.

Material may be protected by copyright law (Title 17, U.S. Code)




onclusion
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2t ol Susprisis b o g service and its aggressive litigation strategy are not
o sur . noaﬁmxﬂ. of the weak regulation of the clinical aspects
WE Mn wmmnbm and robust intellectual property regime in the USA
st UMWMMM Hﬂmn mmwm Mroﬁu how the E.ngmngom of the BRCA testing
voers of dhese sone US Nb .Em CH.A had :dv.E.SE implications for the
mathorty. Tn oy o # M mmﬂsm their N.c_mmu.dmsau responsibilities, and
system participants. MM\E_MW%S_WMWMWM WMNMmMoHM\Huom o %osﬂaa s
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exchange for payment, their rights to QmBmDMW MM&MHM&M%MMMMQMOMB
: -
ome of the Tt s mmmﬁa s system had to receive counseling from
amalyeis o S H.dﬁddmnmu and could only access laboratory
Soals of | o:mbﬂnm.o ﬁsﬂmnowm common among the Ashkenazim. By
_mcogmo“.% e Clen mE : yriad’s system could choose among a range of
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necessanty. noice ¢ mﬁw meant that clients using Myriad’s system did not
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e in & EEBM.B S,Hma. § construction wm a testing system highlights
o amport enon i modern medical care: as individuals are
gy encouraged to take charge of their own health care as a move

tow:
ards empowerment, they are often assumed to be fully informed

independent, and confident decision-makers as well ’

Finally, many commentators view BRCA testing — the first genetic
esting technoiogy for a common disease — as a test case that will guide how
enomics is built into the provision of health care. If so, it is entirely
possible that the architectures of the testing services that prevailed in the

1JSA and the UK may become models for the development of future

senetic testing technologies. In addition, the identities articulated in and
through those architectures may extend beyond the particular systems to

‘become more familiar as genomics is integrated more seamlessly into

health care.
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1. Literature on comparative regulation has demonstrated differences in national policies
related to science and technology, but this scholarship has left largely unexplored how
national specificities influence the conduct of science and the development of
technology (Vogel, 1986; Jasanoff, 1995; Gottweir, 1998).

2. Hans Klein and Daniel Kleinman (2002) have criticized SCOT’s agency-centered
approach, urging researchers to take the structural elements of societies into account.

3. This paper is based on fieldwork conducted from 1998 to 2001. 1 conducted in-depth,
semi-structured interviews with approximately 100 individuals involved in the
development of genetic testing for breast cancer in the USA and the UK. Tused a
snowball sampling methodology to identify potential interviewees, first interviewing
individuals most visibly involved in the development of the new technology in the two
countries and then relying on their referrals for subsequent interviewees. Interviewees
included scientists involved in breast cancer genetics research, geneticists, counselors,

and nurses who offered BRCA testing services to the public, innovators who developed
BRCA testing, representatives of patient advocacy groups, government officials
interested in regulating genetic testing, and scholars interested in the provision of
genetic testing. I also analyzed documents provided by interviewees and reports
produced by deliberative bodies concerned with the provision of BRCA testing. Finally,
I attended meetings of the US Health and Human Services Secretary’s Advisory
Committee on Genetic Testing, the American Society of Human Genetics, the World
Conference on Breast Cancer Advocacy, and the UK Genetics and Insurance
Comumittee.

4. Throughout this paper, I refer to the person who engages with the testing system and is
interested in having her blood analyzed for mutations in the BRCA genes not as the
patient, but as the client. As we shall see later, testing systems sometimes defined the
client as a patient, but also characterized her as a research subject, citizen, blood
sample, consumer, or even a combination of two or three of these identities.

5. This attention to the roles, responsibility, and authority of participants in the BRCA
testing system is built on scholarship by both Robert Kohler and Stephen Hilgartner,
who have explored the moral economy of scientific practices (Kohler, 1994; Hilgartner,

2004).
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6. While.there were a few small providers of BRCA test:
population: during this period, the four US s
most visible and successful,

7. In addition to being considered one of USA’s best hospitals,
medical center ranked very high in monetary value of federal
(University of Pennsylvania, 2002a, 2002b).

8. US Geneticist no. 3. Personal interview, 21 March 2000.

9. Secretary’s Advisory Committee on Genetic Testing (1999) Abour SACGT, 19
November 1999. Secretary’s Advisory Committee on Genetic Testing. <http://

sécih.o&.E.b.mo<\ocm\mmomﬁ\mvocﬂmmnﬁ.rﬁuvu accessed 20 July 2001.

10. Public Law 100-578: Clinical Laboratory Improvement Amendments of 1988. 1988;42
USC 263a.

11. For more information on genetic counseling, see Hsia et al. (1979).

12. These forms functioned as what Susan Leigh Star and James Griesemer have called
‘boundary objects’, for they distilled the activities of
family history, solicitation of consent —

s who served.a.very limited
ystems I describe in this paper were the

the university’s academic
grants received

the clinic — counseling, taking of

into entries on pieces of paper that would

provide the laboratory with the information needed to conduct its analysis, including
documentation for legal and ethical purposes and the individual’s consent. Star and
Griesemer write, ‘Boundary objects are objects which are both plastic enough to adapt
to local needs and the constraints of the several parties employing them, yet robust
enough to maintain a common identity across sites.’ According to Star and Griesemer’s
classification of boundary object types, the forms in GDLs system would be considered
‘standardized forms’: ‘boundary objects devised as methods of common
communication across dispersed work groups’ (Star & Griesesmer, 1989).

13. In its 1995 Annual Report, the company stated: ‘OncorMed provides a valuable linkage
between new breakthroughs in cancer genetics and the research and technologies
needed to translate these discoveries into diagnostic and therapeutic interventions . .

We are the gene discoverer’s link to one of the world’s largest hereditary cancer
databases. We are the innovaror’s link to clinical cancer genetics for promising new
technologies, and the physician’s link to some of the most sophisticated patient
management tools available’ (OncorMed Inc., 1995).

14. OncorMed applied for a patent on a consensus sequence of the BRCA1 gene. A
consensus sequence is built by sequencing the BRCA1 genes of a number of
individuals, and then at the most highly polymorphic (variable) points, averaging the
most likely bases to be found at that location to create a full sequence.

15. Cancer Research Campaign and OncorMed (1997) Code of Practice Jor Companies
Seeking a Licence or Sub-Licence to the Diagnostic Rights of the BRCA2 Patent (obtained
from Cancer Research Campaign Technology representative).

16. US Geneticist no. 2 ( 1999). Personal interview, 11 January 2000.

17. The June 1991 Federal Register announcement is the only publication of the Common
Rule (US Federal Register, 1991. Federal Policy for the Protection of Human Subjects:
Notices and Rules, 56 Fed. Reg. 28002-28032, 18 June 1991).

18. ‘Recently, we initiated our own IRB-approved national
ovarian, and colon cancers and familial melanoma,
these services without compromising our high medi
patient protection’ (OncorMed Inc., 1995).

19. The guidelines required that health care professionals gather certain information from
the individual, including the subject’s age, gender, ethnicity, and family history of
breast or other cancers and outlined the type of information that the health care
professional should provide to the individual inter
that health care professionals cover the following
information about the purpose of the test;
and risk of the test;

protocols for hereditary breast
allowing us to broaden access to
cal standards or commitment to
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ested in testing. They also required
topics in the counseling session:

the individual’s option to be tested; benefits
sensitivity and relevance of possible results; clinical implications
and limitations of results; possible psychological stress; who will have access to the
results; relevance of the results to relatives and how to communicate such results to
them; potential effects on health and life insurance policies; what will happen with the
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2%, GIVF Institute representative (2000). Personal interview, 8 Jun .

i 1.
22 GIVF Institute (2001) Home. <http://www.givf.com>, monnmmmaw October 200
ow. Hadassah representative (2000). Personal ww:aHSocﬁ 13 HMHMOWMM wnnammma A
24 i . <http://www.genzyme. 5
24. Genzyme (2002) Main Homepage
2003. . . s
25%. Recent scholarship in the field of science and technology mnc&wf Wo%nﬂﬂ.i %ambim he
o highlighted the difficulties of defining human groups, and vmz..n: .ﬁ Y, ow e
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‘ -Claire King at the University of Washington
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‘Dispute ‘Arises for Patent Over Gene’, New York Times [30 October}, section 1: 32).

32. Patricia Murphy, Antonette C. Allen, Christopher P, Alvares, Brenda S. Critz, Sheri J.
Olson, Denise B. Schelter, Bin Zeng, OncorMed, Inc. (1997) Consensus Sequence of the
Human BRCA1 Gene. 1997. US Pat. 5654155; Donna M. Shattuck-Eidens, Jacques
Simard, Francine Durocher, Mitsuuru Emi, and Yuuke Nakamura, Myriad Genetics,
Inc. (1997) Linked Breast and Ovuarian Cancer Susceptibility Gene. 1997, US Pat,
5693473; Donna M. Shattuck-Eidens, Jacques Simard, Francine Durocher, Mitsuuru
Emi, and Yuuke Nakamura, Myriad Genetics, Inc. (1998) Linked Breast and Ovarian
Cancer Suscepribility Gene. 1998. US Pat. 570999; Mark H. Skolnick, David E.
Goldgar, Yoshio Miki, Jeff Swenson, Alexander Kamb, Keith D. Harshman, Donna M.
Shattuck-Eidens, Sean V. Tavtigian, Roger W. Wiseman, Andrew P. Futreal (1998) 174-
linked Breast and Ovarian Cancer Susceptibility Gene. 1998. US Pat. 5710001.

33. US Geneticist no 2, 1999,

34. Myriad offered GIVF a deal: GIVF could continue to test for the three mutations
common among the Ashkenazi Jewish population, as long as it provided Myriad with a
fixed royalty payment per year. GIVF argued that it could not conduct enough tests to
justify this payment, and shut down its testing service (GIVF Official, 2000). Some
other small laboratories, such as the Memorial w~owu.mﬂmnmﬁ.dw Cancer Center, Boston
University School of Medicine, and the University of California, San Francisco, did
establish similar agreements with Myriad and continued to provide mutation analysis
for the Ashkenazi Jewish panel AASQS.OoUn.HmmHm.oawvv.

35. Hockett, William A. (n.d.) Myriad Genetics, Inc. to Anonymous, University of
Pennsylvania, ‘I understand that you are currently providing diagnostic testing services
for BRCA1, Letter (obtained from researcher at the University of Pennsylvania).

36. Wight, Christopher L., Myriad Genetics, Inc. to Robert R. Terrell, University of
Pennsylvania (1999): ‘1 acknowledge receipt of your letter of September 10, 1999, and
appreciate your willingness to discuss and resolve this matter with Myriad. Letter. 22
September 1999; US Geneticist no. 3, 2000.

37. Although private health insurance was widely available in the UK by the 1990s, no
genetics services were available through private physicians in the UK. While some

individuals chose to send their blood to Myriad’s laboratories in the US for analysis,
private insurance companies did not reimburse them for these costs.

38. UK Geneticist no. 1. Personal interview, 10 August 1999,

39. British Society of Human Genetics (2002) “What Happens at a Medical Genetics
Appointment?’ <http:// gcmrm.owm.:w\wumaunw\érwﬁtrwvnnnm.vn.zvv accessed 15
October 2002.

40. The amount of funding thar a regional genetics clinic received from the NHS to pay for
BRCA testing services depended upon numerous factors, including the source from
which the clinic was requesting the funding, the population of the region, and the
existing expertise and infrastructure of the clinic. For example, regional genetics clinics
used a variety of NHS sources to fund their efforts. Some clinics that had been
involved in research to find the breast cancer genes reallocated this money to the
development of BRCA testing services. Others requested additional funds from the
regional NHS purchasers that were in charge of funding health care services for a
particular region. A few appealed to the research and development section of the
central NHS, proposing that the development of BRCA testing should be treated as an
investigational venture rather than one with clear clinical benefits, In some cases,
regional genetics clinics contracted with other laboratories to conduct the analysis of
the BRCA genes.

41. Clinical Molecular Genetics Society (2003) ‘Familial Breast Cancer.” <http://
www.cmgs.org/BPG/Guidelines/ Ist_ed/bc.htm >, accessed 10 January 2003.

42. UK Geneticist no. 4. Personal interview, 7 October 1999.

43. This effort to develop a national strategy for specialized services was not unique to
BRCA testing. During 1998 and 1999, the NHS developed a consultation document
for review by providers of specialized services across the country, in an attempt to

eventually accepted subsequently was:owned solely by Myriad: (Associated Press [1994]

“*renew the NHS: as a genuinely-national mﬂ.&.oo. Hummmsﬂm gwE get fair Mﬂwoww “M -
i ,, consistently: high quality, prompt; and-accessible services right across
(The NHS Executive, 1998).
44.- UK Geneticist no. 4, 1999.
45: Ibid.
46. Ibid.
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© 47. The classification scheme also took into account the ethnic background o

individual intereste tes L If individual was Ashl azi _nsuwr Qﬂmﬂwwnu she
ter d in tng. an of ken:

inic for counseling and testing. . , . o
48 m.mpmgo”&n Health Genetics Unit representative. Personal interview, 19 July 199

i ini i ensure that
49. Mackay and Zimmern conducted a number of regional training seminars to
these interactions would be standardized.

i ern
_50. Some regions did not use the exact risk thresholds suggested by Mackay and Zimm

tlined in their Table 3. While the exact risk Qnmmv.o_am may have <wlnn._ mrmﬂcw
— i ns, however, all regions used some type of risk mwmnwmn.snbr n_mmm_mnmwmww
Mna% Mmmwmnmm Mrmﬁ:m Amen.wnnr and UmE&OﬁEwnﬁ Office of the Anglia and Oxford
Executive and Unit for Public Health Ombmﬁ.unm. 1998). b0 had been affected by
51. If the individual did not have any living family members who

either disease, she could not be tested.
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ABSTRACT Since the late 1980s, in France and in a number of other countries, cancer
genetics testing-has become a dinical reality, particularly for hereditary breast and
‘ovarian cancer. BRCA tests allowing for the assessment of an increased cancer risk
among patients and their healthy relatives are now being routinely performed as
patt of clinical practice. Based on fieldwork on French clinical cancer genetics and on
_the French Cancer Genetics Collaborative Network, this paper examines the
- configuration of entities, actors and activities mobilized by the performance of BRCA
testing, and argues that the development of clinical molecular genetic practices is
predicated upon the development of new forms of collaborative work that lead to a
transformation of the content and organization of medical activities and judgements.
*The paper analyses three major collective configurations - local multidisciplinary
coliectives, data collectives and new clinical collectives - and argues that they not
ohiy provide the material conditions needed to carry out the relevant activities, but
also articulate a series of distinctive bio-clinical interventions. These interventions
provide an interface with research activities, produce the epidemiological
measurements and tools that are a sine qua non for clinical work in this field, and,
most importantly, establish the conventions that underlie practices, which define the
criteria that turn tools and novel entities into operational components of clinical
settings. It thus appears that in the field of clinical cancer genetics, bioclinical
collectives, as a locus of expertise, have replaced the individual judgement of the
practicing clinician.
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BRCA Patients and Clinical Collectives:

New Configurations of Action in Cancer
Genetics Practices

Pascale Bourret

The rapid evolution of molecular genetic technologies and the develop-
ment of new genetic knowledge are expected to profoundly transform
contemporary biomedical practices (Weatherall, 1985; Marteau &
Richards, 1996; Conrad & Gabe, 1999; Cunningham-Burley & Boulton,
1999; Kaufert, 2000; Turney & Balmer, 2000). So far, however, the pay-
off of molecular genetics has been felt less in the therapeutic realm than in
the diagnostic field. One of the most striking developments associated with
the ‘new genetics’ has been the development of ‘predictive medicine’, that
is, the use of DNA tests to predict the future occurrence of a given disease.
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