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In the mid 1980s, an interdisciplinary group, the Stanford University Medical Center Committee on
Ethics, was formed to meet regularly and address “policy and ethics” topics. The group’s publications fo-
cused on death and dying, the use of fetal tissue, and animal research at Stanford.* This interdisciplinary
group included faculty, staff, and community representatives from over 25 disciplines and specialties. In
late 1989, under the leadership of Drs. Thomas Raffin and Ernlé Young, the Stanford Center for Bio-
medical Ethics (SCBE) was created within Stanford University. Among SCBE'’s special programs is the
Program in Genomics, Ethics, and Society (PGES) that currently is working on: 1) breast cancer, 2) ge-
netic testing for Alzheimer’s disease, and 3) how new genetic technologies will transform clinical practice
and public health by “individualizing medicine.” PGES is directed by Professors Henry Greely, Barbara
Koenig, and Thomas Raffin.

The knowledge of the human genome and related genetic testing literally may open a “Pandora’s box”
(as in the original gift of the Greek gods). The comprehensive recommendations of the Stanford Program
in Genomics, Ethics, and Society cover the range of issues relevant to the generic issues of genetic test-
ing and specifically testing for BRCA1 and BRCA2. The PGES'’s careful, detailed, and thorough evalu-
ation of benefits, burdens, and risks covers the range of ethical, legal, and social issues. The PGES rec-
ommendations are a template for future evaluations in this sphere.

—Nancy Boucot Cummings, M.D., Series Editor

Program in Genomics, Ethics, and Society, Stanford University Center for Biomedical Ethics, Palo Alto, California.

*Ruark JE, Raffin TA. Initiating and withdrawing life support: Principles and practice in adult medicine. N Engl ]
Med 1988;318:25. Thomas JA, Hamm TE Jr, Perkins PL, Raffin TA. Animal research at Stanford University: Princi-
ples, policies, and practices. N Engl ] Med 1988;318:1630. Greely HT, Hamm T, Johnson R, Price CR, Weingarten R,
Raffin T. The ethical use of human fetal tissue in medicine: Stanford University Medical Center Committee on Ethics.
N Engl ] Med 1989;320:1093.
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ABSTRACT

Genetic testing for mutations in BRCA1 and BRCA2, which are associated with increased life-
time risk of breast and ovarian cancer, may become the first widely accessible genetic testing
for common adult onset diseases. The Stanford Program in Genomics, Ethics, and Society con-
vened a multi-disciplinary Working Group that, in a lengthy process, studied the ethical, le-
gal, and social issues arising from testing. The Working Group concluded that testing for mu-
tations BRCA1 and BRCA2 genes is not appropriate for widespread clinical use or population
screening, but may be beneficial in some circumstances—for example, in families experienc-
ing multiple cases of cancer. Testing would raise fewer problems if definitive preventive in-
terventions were available for those with the mutations, and if society better protected peo-
ple with genetic risk of cancer. Even with current limitations, competent adults at high risk
may choose to participate in a testing program. Such programs, however, must meet rigorous
standards, including genetic counseling, confidentiality, and follow-up care. Health insurance
should pay for all components of testing when it is appropriate; governments should take
steps to protect people from discrimination and invasions of their privacy, as well as from
the offering and advertising of inappropriate testing. We call on governments, researchers,
insurers, testing laboratories, healthcare providers, and individuals to take important steps to
help ensure that testing for BRCA1 and BRCA2 mutations, surely a forerunner of the many
forms of genetic testing that will follow, improves people’s lives, and does not diminish them.

INTRODUCTION

REAST CANCER IS A CENTRAL CONCERN in
women'’s health. Although it is not the most
lethal cancer affecting women, it is one of the
most controversial and widely discussed med-
ical issues of our time. The “one in eight” sta-
tistic is part of American culture, often quoted
yet generally misunderstood. According to sta-
tistics from the National Cancer Institute,
women have a 12.5% lifetime risk of being di-
agnosed with invasive breast cancer and a 3.5%
lifetime risk of dying from it.! In 1998 there will
be 178,700 new cases diagnosed and 43,500
deaths from invasive breast cancer; an addi-
tional 36,900 cases of ductal carcinoma in situ
will be diagnosed.! Ovarian cancer, although
less feared, will claim 14,500 lives in 1998, and
25,400 new cases will be discovered.!
Advances in molecular genetics led in the
early 1990s to the identification of a region on
chromosome 17 linked to both breast and ovar-
ian cancer susceptibility in high-risk families.??
The first breast cancer gene, designated BRCAI,
was cloned in 1994.% A second breast cancer
susceptibility gene, BRCA2, was mapped to
chromosome 13 in 1994 and cloned in 1995.5¢

These discoveries bring great hope for effec-
tive prevention, improved treatment, and
eventual cure for all breast cancer, but this
promise has yet to be realized. Mary-Claire
King, Ph.D., credited with identifying the first
breast cancer gene, refers to our current state
of knowledge as a form of “scientific purga-
tory”; we can identify some women who are
predisposed to breast and ovarian cancer as a
consequence of inherited mutations in BRCA1
and BRCA2, but we do not have measures to
ameliorate their plight.” No medical guidelines
for management of a positive test result have
been proven effective in preventing cancer, and
our society lacks ways to manage and contain
the potentially explosive information testing
will produce.

Nonetheless, genetic testing for BRCAI and
BRCA2 mutations is now commercially avail-
able from several sources. The cost for full-se-
quence analysis of BRCA1 and BRCA2 ranges
from $2100 to $2400, and analysis for relatives
of an individual with an identified mutation is
$357-$395. A panel of tests for three specific
mutations is offered to individuals of Ashke-
nazi Jewish descent for $350-$450.8°

Testing for BRCA1 and BRCA2 mutations
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may become the first widespread use of
presymptomatic genetic testing introduced
into general medical practice. The laws, poli-
cies, and practices that evolve to guide testing
programs will provide a model for the multi-
tude of predisposition genetic tests to come.
Francis Collins, M.D., Ph.D., director of the Na-
tional Human Genome Institute, cautions, “If
we do this wrong . . . the consequences could
be a public outcry . . . from which we will not
recover for decades. .. . Genetic discoveries and
genetic testing will not be dangerous additions
to medicine. They will be very valuable once
we understand enough about them. But one
fear is that we will commit enough egregious
errors . . . that the American public will be to-
tally turned off and will decide . . . that they
don’t want anything to do with genetic tech-
nology. . . . We don’t need a genetic thalido-
mide.”10

In 1996, the Stanford Program in Genomics,
Ethics, and Society (PGES) assembled a multi-
disciplinary Working Group to address a broad
range of questions about our evolving ability
to conduct predictive genetic testing for breast
and ovarian cancer. The questions we asked
were not limited to clinical concerns but en-
compassed the full range of social, ethical, and
legal issues arising from testing, such as gov-
ernment regulation of genetic tests, the social
consequences of widespread testing, intellec-
tual property protection, health insurance
coverage, and malpractice liability. The rec-
ommendations are addressed to healthcare
providers, professional organizations, insur-
ance and industry leaders, legislators and other
policymakers, and individuals and families
contemplating such testing.

BACKGROUND

Since BRCAI was identified, knowledge of
cancer genetics has expanded rapidly, with
new information or revisions of earlier findings
announced regularly. The pace of research
complicated the task of the Working Group.
Our best estimates of key facts—in particular
the frequency of BRCA1 and BRCA2 mutations
in the general population and the lifetime risk
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of cancer associated with specific mutations—
are subject to constant revision.

The best available estimate is that 59% of
breast cancers in the general population are
hereditary.1’-13 The majority of these cancers
are believed to result from germline mutations
in dominant, highly penetrant susceptibility
genes—primarily BRCA1 and BRCA2—which
are thought to account for 80% of hereditary
breast cancers.!* Both genes have been charac-
terized as tumor suppressor genes.!>16

BRCALI is a large gene, and hundreds of mu-
tations have been identified to date—some are
deleterious, some are harmless polymor-
phisms, and others have unknown signifi-
cance.!”” The estimated proportion of breast
cancers associated with BRCAI mutations—de-
fined as those in the general population not
selected on the basis of family history, age at
onset, or ethnic background—is 5-7% of those
diagnosed before age 40 and 1-4% of those di-
agnosed over age 40.1%1° Recent data suggest
an even lower proportion of early onset breast
cancer attributable to BRCA1.20 Early studies,
based on people from families at particularly
high risk for breast cancer, estimated that
51-73% of women with mutations will develop
breast cancer by age 50 and 82-87% by age 70.2
These estimates are likely to decrease as a
broader population is studied.?2 BRCAI muta-
tions are thought to be present in well under
1% of the U.S. population.??

BRCA2 is also a large gene, and numerous
germline mutations have been detected in
high-risk families.1823 The percentage of breast
cancer cases in the general population associ-
ated with BRCA2 has not been well established,
nor has the population-based frequency of mu-
tations been quantified. The risk that BRCA2
carriers will develop breast cancer has been es-
timated to be as high as 87% by age 80 in high-
risk families>—again, a value which may be re-
vised downward once population-based
studies are conducted. BRCA2 mutations are
thought to be a factor in the development of
certain cases of male breast cancer, a relatively
rare disease.’

Among BRCAI and BRCA2 mutation carri-
ers, the risk of developing ovarian cancer is less
understood. Risk, of ovarian cancer associated



534

MEMBERS OF THE BREAST CANCER WORKING GROUP OF THE
STANFORD PROGRAM IN GENOMICS, ETHICS, AND SOCIETY
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Christopher Scott, Robert Siegel, M.D., Ph.D., David
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with BRCA1 was estimated to be 63% by age
70.2* In a recent analysis of families followed
by the Breast Cancer Linkage Consortium, the
risk of ovarian cancer associated with BRCA2
was estimated to be 27% by age 70.2 However,
it is important to note that these may be over-
estimates due to the fact that research has so
far focused on high-risk families.?6 For exam-
ple, extrapolating from existing data, Whitte-
more et al. estimate that in the general popu-
lation, BRCAI mutation carriers have a 21.5%
risk of developing ovarian cancer by age 70.2
Large-scale studies are needed to further de-
termine the prevalence of, and risk associated
with, disease-related mutations in the general
population.

As with many genetic traits, the prevalence
of mutations varies among human subgroups.
For example, research has indicated that two
BRCA1 mutations, 185delAG and 5382insC,
have a cumulative frequency of 1.4% in the
Ashkenazi Jewish population.?’/? Breast can-
cer under the age of 40 is uncommon, but as
many as 20% of Ashkenazi Jewish women with
early onset breast cancer carry the 185delAG
mutation.?*-32 These mutations are also found
outside the Ashkenazi population.3

Ten to 20% of families at high risk for breast
cancer do not have mutations in either BRCA1
or BRCA2, implying the existence of additional,
yet to be discovered, cancer susceptibility
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genes.®* In addition, it is not known what role
modifying factors have—whether genetic, hor-
monal, dietary, or environmental—in deter-
mining whether a given mutation causes can-
cer.

THE WORKING GROUP

The PGES Breast Cancer Working Group in-
cluded 49 members from a wide variety of
fields: medicine, surgery, oncology, genetics,
genetic counseling, biochemistry, biology, psy-
chology, psychiatry, sociology, anthropology,
philosophy, law, health policy, biomedical
ethics, education, economics, journalism, and
others. It also included representatives of
breast cancer organizations and women with
personal experience of the disease. Working
Group members were invited based on their in-
volvement in cancer or genetics issues and in-
cluded faculty and health professionals from
Stanford and neighboring institutions. (While
several other groups have made recommenda-
tions concerning genetic testing for cancer risk,
the PGES process and recommendations are
unique because the group was not dominated
by a particular professional or disciplinary per-
spective.®>#! Although representatives of the
insurance and biotechnology industries made
presentations to Working Group members, a
drawback of the group’s academic focus was a
lack of ongoing participation by individuals
from these groups.

The Working Group met every 2 weeks over
a period of 15 months. Early meetings consisted
of interactive educational sessions designed to
create a baseline level of knowledge. Presenta-
tions were made by Working Group members
and speakers with expertise in such areas as the
epidemiology of breast and ovarian cancer,

SYMPOSIUM SPEAKERS

Lori Andrews, J.D., Paul Berg, Ph.D., Barbara Brenner,
J.D., Arthur Caplan, Ph.D., Ruth Chadwick, Ph.D.,
LL.B., Francis Collins, M.D., Ph.D., Troy Duster, Ph.D,,
Neil Holtzman, M.D., M.P.H., Eric Juengst, Ph.D.,
Mary Jo Ellis Kahn, M.S.N., RN., Mary-Claire King,
Ph.D., Bartha Knoppers, LL.D., Margaret Lock, Ph.D.,
Daryl Macer, Ph.D., June Peters, M.S., Nancy Press,
Ph.D., Karen Rothenberg, ].D., M.P.A., Mark Skolnick,
Ph.D.
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clinical treatment and prevention, psychosocial
aspects of breast cancer, molecular genetics of
BRCA1 and BRCA2, current and future genetic
testing technologies, the politics of breast can-
cer activism, and social and cultural perspec-
tives on genetic testing.

Subgroups were formed to draft chapters of
the final report.* Each subgroup made a pre-
sentation to and received feedback from the
Working Group regarding the major issues
they planned to address. As chapters were
completed, they were circulated and discussed
by the Working Group as a whole. Throughout
this process, communication took place via
e-mail and fax, so that members who were un-
able to attend particular meetings had the op-
portunity to provide input.

Specific recommendations were culled from
the chapters and consolidated into an Execu-
tive Summary. In November 1996, the Work-
ing Group’s recommendations were presented
in draft form for comment at a day-long sym-
posium in San Francisco, California. This ses-
sion was held in conjunction with the Ird
World Congress of the International Associa-
tion of Bioethics. Symposium speakers received
the Working Group’s draft recommendations
in advance. Feedback from speakers and sym-
posium participants was discussed by the
Working Group and considered as final rec-
ommendations were developed after the con-
ference. The majority of Working Group mem-
bers endorsed the full set of recommendations.
Minority opinions, where they exist, are noted
in footnotes to the recommendations.

Some recommendations express general
principles, some suggest policies that could be
implemented by healthcare providers or orga-
nizations, and some call for legislative or reg-
ulatory change. All recommendations are explic-
itly based on the state of scientific knowledge—and
legal and cultural constraints—current as the
Working Group undertook its deliberations. As both
science and society change, the recommendations
will necessarily need to be modified.

We concluded that testing for mutations in
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BRCAI and BRCA2 genes is not an unequivo-
cally beneficial procedure. Genetic testing for
BRCA1 and BRCA2 mutations, when con-
ducted properly, may be useful for some, but
not all, people in high-risk families. For people
who lack a strong family history, it is not likely
to be useful. For anyone, it involves significant
risks and costs. Testing is not appropriate for
widespread clinical use or population screen-
ing but may be beneficial in some circum-
stances, for example, in families experiencing
multiple cases of cancer. Testing would raise
fewer problems if definitive preventive inter-
ventions were available for those with the mu-
tations and if society better protected people
with a genetic risk of cancer.

Even with current limitations, individuals at
high risk may choose to participate in a testing
program. Such programs must, however, meet
rigorous standards, including genetic counsel-
ing, confidentiality, and follow-up care. Health
insurance must cover all components of test-
ing. Testing programs that do not meet speci-
fied, high standards should not be covered. We
call for governments, researchers, insurers,
testing laboratories, healthcare providers, and
individuals to take important steps to help en-
sure that testing for BRCA1 and BRCA2 muta-
tions, surely a forerunner of the many forms of
genetic testing that will follow, improves peo-
ples’ lives and does not diminish them.

We lay out our 13 recommendations here,
along with their justification. The recommen-
dations deal with:

1. Context for evaluating BRCAI and BRCA2
tests

Overall value of the tests

Appropriateness of the tests for different
groups

What must be included in testing programs
Need for more research

Regulation of tests

Need for better education

Limits on marketing

Paying for testing programs

W
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*Members of the PGES Breast Cancer Working Group have co-authored a book, forthcoming from Cambridge Uni-
versity Press, which provides an in-depth discussion of the recommendations presented here and a full overview of
the scientific background, as well as the ethical, legal, and social issues, raised by testing for BRCAI and BRCA2.
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10. Implications for medical malpractice

11. Needed protections in health insurance
and employment discrimination

12. Privacy of genetic information

13. Implications of genetic patents

RECOMMENDATIONS

1. The potential value of genetic testing must
be judged in the context of the meaning of
the disease for those affected or threatened,
taking into consideration the social, cul-
tural, political, and economic environ-
ments of testing, as well as the medical im-
plications.

The meaning of cancer cannot be found in
DNA sequences. Evaluations of new genetic
technologies cannot be reduced to questions of
technical efficacy. Genetic testing for cancer
susceptibility is not just about medicine or sci-
ence. It is about people’s lives and the families
and societies in which they live. There are con-
sequences unique to each woman’s sense of
self, including her view of her own mortality,
sexuality, and reproductive potential. Family
relationships, ethnicity, and socioeconomic sta-
tus all influence one’s fear of cancer, methods
of coping, levels of emotional and financial
support, and ability to understand and act on
information. The impact of having or fearing
cancer not only varies among women but also
may change depending on age, experience with
the disease, and assessment of risk.

In addition, genetic services are delivered
within a social context described by King as
shaped by “a paternalistic medical establish-
ment, an opportunistic biotechnology industry
and a malevolent insurance industry.”4 Ge-
netic testing will be implemented within those
contexts. BRCAI and BRCAZ testing cannot be
looked on in isolation; it is part of one very par-
ticular approach to health, illness, and death.
Individual decisions and public policy about
the value of genetic testing must take into con-
sideration all of these contexts.
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2. The effects of genetic testing for BRCA1
and BRCA2 mutations are complicated.
The tests may have both positive and neg-
ative consequences for individuals and
families. At our present level of knowl-
edge, the tests should be offered, and
taken, only with great care.*

Bioethicist Arthur Caplan, Ph.D., describes
the benefit of genetic testing as the acquisition
of knowledge, which is viewed, particularly in
our culture, as intrinsically valuable. Testing
also promises the ability to plan and prepare
based on the information gained, the opportu-
nity for increased monitoring and surveillance,
the chance for prophylaxis or treatment, and
psychological relief.4> Medical tests are some-
times viewed as inherently benign procedures,
where there is little or no risk of harm to the
patient. In light of the medical risks and con-
sequences of false-positive and false-negative
results, this is rarely true with any medical test.
It is definitely not true with genetic testing for
cancer susceptibility, but the risks are primar-
ily nonmedical. People who are tested for
BRCA1 or BRCA2 mutations risk unforeseen
psychological consequences, family disruption,
and adverse social consequences, such as loss
of insurability or employability. Most people,
and many healthcare providers, will not nec-
essarily know or appreciate those kinds of risks
when considering genetic testing for breast
cancer susceptibility.

Currently, even prophylactic medical inter-
ventions are limited. Measures of prevention or
early detection of cancer available to individu-
als with an inherited predisposition to breast
and ovarian cancer are imperfect and of un-
certain efficacy. The benefits of mammography
are not clear-cut in younger women, and ovar-
ian cancer cannot be prevented and is particu-
larly difficult to predict at an early, treatable
stage. Although recent predictions generated
with hypothetical modeling suggest that pro-
phylactic mastectomy might increase life ex-
pectancy in women with BRCAI and BRCA2
mutations,** there are no empirical studies doc-
umenting this. It is known that cancer can oc-

*Although no one strongly objected to this recommendation, some members of the Working Group believe that
genetic testing for BRCAI and BRCA2 should be framed in a more positive light.
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cur in women following prophylactic oophorec-
tomy and mastectomy, methods of surgjical pre-
vention that carry significant costs, both in al-
tered self-image and in impact on life plans.

These risks do not mean that BRCAI and
BRCA2 testing is never beneficial or should
never be offered or taken. They do mean that
testing should be approached cautiously by
both clinicians and patients.*

3. For most people, testing for BRCAI1 and
BRCA2 mutations is not appropriate. For
people at high risk for carrying a mutation,
as a result of either their family history or
their own early onset of disease, testing is
an option that should be discussed and that
could reasonably be accepted—or de-
clined. For people who are not at high risk
for the mutations, the tests provide little, if
any, benefit and carry substantial risks. For
some particularly vulnerable groups, in-
cluding children, the mentally incompe-
tent, and fetuses, testing is inappropriate.

High-Risk Families. Testing may be appropri-
ate for women and men from high-risk fami-
lies. The predictive significance of the results
of genetic testing for BRCAI and BRCA2 in a
given individual increases substantially if other
family members have been diagnosed with
breast or ovarian cancer. Testing may be par-
ticularly appropriate for women from high-risk
families who are seriously considering pro-
phylactic surgery. We believe “high risk” may
be reasonably defined in a number of ways, so
long as all definitions require more than one
case among near relatives.

Early Age of Onset. Testing may also be ap-
propriate for women who have been diagnosed
with breast or ovarian cancer at an unusually
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early age. Although the risk of carrying a mu-
tation is still relatively low, it may be sufficient
to justify the potential benefit of instituting
screening for ovarian cancer. Screening for
breast cancer is routine, regardless of family
history or genetic test results, but special pro-
cedures to screen for ovarian cancer are not.

Men. Men from high-risk families may want
to consider testing for several reasons. First,
male breast cancer is associated with BRCA2
mutations. Although the absolute risk is low,
the disease is so rare that heightened aware-
ness might lead to earlier detection and treat-
ment. Second, men may wish to be tested in or-
der to make informed reproductive decisions.
Finally, men may wish to be tested to provide
information for other family members.*

Outside the groups mentioned, testing
should not be encouraged. We believe the
value of any information gained is substan-
tially outweighed by the burdens.

Newly Diagnosed Patients. Testing should not
be encouraged for all women who have been
newly diagnosed with breast or ovarian cancer.
The percentage of all cases that involve germ-
line mutations is low, and information gained
from the test is unlikely to change treatment
decisions. A diagnosis of cancer is invariably a
shock, and it is not the ideal time for a woman
to consider genetic testing. Once taken and the
results revealed, a test can never be undone,
whereas a decision to test can always be made
later.

Population Screening. General population
screening clearly cannot be justified, given the
small number of people with mutations who
would be identified, our inability to interpret
results outside high-risk families, and the sub-

*Of interest is a recent report suggesting that the uptake of genetic tests for cancer risk has been significantly lower
than expected by professionals, perhaps indicating that individuals are exercising the level of caution suggested by

the Working Group.®

+Our recommendations about the appropriateness of testing are particularly sensitive to changes in medical prac-

tice. Should scientists discover ways in which knowledge of genetic risk could significantly aid people in preventing,
detecting, or treating breast or ovarian cancer, far more people may reasonably seek testing. For example, if tamox-
ifen or newer generations of chemoprevention drugs are proven effective in preventing breast cancer in women with
BRCAI or BRCA2 mutations, choices about testing might change.

#Some members of the group dissent from the recommendation concerning men. They argue that the information
gained is not useful enough to justify testing for male breast cancer risk or for reproductive decision making. Rather
than a father being tested solely to determine the possible status of his children, interested adult children should re-
quest testing themselves.
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stantial cost involved. A screening program for
any ethnically defined population also cannot
be justified. For example, if the incidence of
BRCAI and BRCA? mutations is 2% in Ashke-
nazi Jewish women, 98% of such women
screened will have no mutations. Those who
test positive but lack a family history of cancer
will be faced with making sense of ambiguous
information, particularly in light of the uncer-
tain meaning of mutations outside a high-risk
family. Screening for a particular mutation,
such as 185delAG, would cut the financial cost
of screening but increase the false-negative rate
for women who have other mutations. Finally,
screening ethnically defined populations, even
if medically justified, may exacerbate stereo-
types linking disease with particular subpopu-
lations. With so few expected benefits, this con-
cern alone argues sufficiently against such a
screening program.

Vulnerable Groups. Testing is clearly inap-
propriate for members of certain vulnerable
groups. It should not be available to children,
with or without parental consent. There is no
medical reason for children to be tested for a
condition that rarely, if ever, manifests before
the second or third decade of life. The poten-
tial burdens in altered self-concept and differ-
ential treatment in their families are enormous.
Psychological relief for parents cannot justify
putting the child’s interests at risk. Although
18 is not a magical age, it is a reasonable place
to draw the line, a point at which adolescents
can make informed and autonomous choices
about testing for themselves. Likewise, testing
should not be available to individuals of any
age who lack the capacity to make informed
medical decisions. With our current knowl-
edge, no substantial preventive, clinical, or psy-
chological benefit will accrue to them from the
test.

Prenatal BRCAI and BRCA2 mutation test-
ing should not be allowed. The importance of
particular mutations remains unknown, pene-
trance of the genetic trait is not 100%, and the
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age of onset is late. Current treatments can be
effective, and it is hoped that the efficacy of
breast and ovarian cancer prevention and treat-
ment will improve over the next decades.*

4. Whenever undertaken, testing should be
done by competent professionals who have
received specialized training. Testing pro-
grams should encompass adequate genetic
counseling, informed consent, and multi-
disciplinary follow-up care, including psy-
chological counseling for the individual
and family when appropriate.

High-risk individuals and families who con-
sider testing should receive care in a setting in
which comprehensive services can be pro-
vided. Such services include pretest and
posttest genetic counseling, surveillance and,
once developed, specialized preventive care,
and psychological follow-up. Testing should
not be offered in settings or via mechanisms
(such as submitting blood tests by mail) where
these services cannot be assured. Requiring
comprehensive services will increase the cost
of testing, but without such services, testing
programs will be inadequate and may be dan-
gerous. Our society has not generally allowed
substandard care just because it is cheaper.
These standards could be legislated by the
states or the federal government or imposed
through health plans, medical clinics, profes-
sional organizations, or testing firms.

Genetic counseling is the linchpin of good
care, providing patients with the information
they need to make an informed choice about
testing. Counseling may be provided by a wide
variety of health professionals if they have re-
ceived specialized training in genetic testing
and counseling for breast and ovarian cancer
risk. Given the nationwide dearth of genetic
counselors with specific expertise in cancer
risk, continuing education courses must be cre-
ated for genetic counselors, oncologists, nurse
specialists, primary care physicians, surgeons,
and others (see Recommendation 7). Access to

*The Working Group split over the issue of prenatal testing. Some believe that its value is so low and the conse-
quences—in abortions, probably almost always of female fetuses—are so grave that it should not be allowed. Others
favor a broad right of women to choose to carry or not carry pregnancies to term and to get as much information as
possible in making that decision. We all agree, however, that such testing should not be encouraged.
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BRCAI and BRCA2 mutation testing should be
allowed only through trained professionals
who can provide evidence of competence.

Informed consent for BRCAI and BRCAZ2
mutation testing must encompass information
about both medical and nonmedical benefits
and risks, including familial and social conse-
quences of choosing to be tested and choosing
not to be tested. Genetic testing of an individ-
ual necessarily provides some probabilistic in-
formation about that person’s relatives. Given
the inherently familial nature of genetic infor-
mation, the issue of who should grant consent
to testing inevitably arises. We believe the in-
formed consent process should focus on the in-
dividual considering testing but strongly en-
courage the patient to consider the implications
of testing for other family members, to discuss
the issues with them, and to involve them in
the genetic counseling process whenever pos-
sible.*

Any program of genetic testing for BRCAI
and BRCA2 mutations must include multidis-
ciplinary follow-up care for those who elect to
undergo testing and for those who do not. For
example, changes in scientific knowledge will
be of interest to those who are tested and to
those who considered testing in the past but
declined. Women who test negative must be in-
formed of the meaning of the results, as well
as their continuing general risk of breast and
ovarian cancer. Women who have an indeter-
minate or positive result will need information
about their results, services aimed at early de-
tection, and possibly psychological counseling
for themselves and family members. Support
groups may be particularly useful for provid-
ing continuing information and psychological
support.

5. Additional research on the full implica-
tions of BRCA1 and BRCA2 mutations and
testing is crucial. Testing need not be lim-
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ited solely to research protocols, but all
testing programs—whether conducted in a
traditional research setting or not—should
meet the same high standards and should
include a confidential data collection com-
ponent.t

The unanswered questions about BRCA1 and
BRCA2 mutations are many and vital, includ-
ing their frequency in the general population,
the risks conferred by specific mutations, the
nature of the cancers associated with them, and
the long-term consequences of testing on those
who receive it. Most importantly, we do not
know enough about how to detect and treat
breast and ovarian cancer in women with
BRCAI and BRCA2 mutations.

Some groups have recommended that test-
ing be limited to research settings to protect
women and families as answers to these fun-
damental questions are sought. However, both
research programs and commercial laborato-
ries can have interests in tension with those of
their patients. Although research protocols typ-
ically provide substantial protection for partic-
ipants as a result of federal regulations and the
activities of Institutional Review Boards (IRBs),
it is possible for them to fall short of acceptable
quality standards. This is even more true of
commercial testing, which may not have over-
sight by an independent IRB.

The focus should be on the safety and qual-
ity of the program, not on whether the program
is called “research.” If only those testing pro-
grams that meet the standards we recommend
(see Recommendation 4) are allowed to pro-
ceed, it does not seem warranted to require
people to participate exclusively through a re-
search protocol, particularly if geographic or
other factors make such participation difficult.

Regardless of the setting, all BRCAI and
BRCA2 testing programs should be held to the
same high standards. All should have a re-
search component through participation in an

*A minority of the Working Group thought that the unique aspects of genetic information may warrant develop-
ing new models of informed consent to allow for family, as opposed to individual, decisions surrounding genetic

testing.

*This recommendation was problematic for a minority of Working Group members. These members are in agree-
ment that a research context for genetic testing does not necessarily ensure a high-quality environment. However, re-
stricting testing to traditional research settings is one way to limit the rapid diffusion of BRCAI and BRCAZ tests into
medical practice in advance of clear knowledge of the tests’ value.
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independent, formal registry, established with
strong safeguards for patient privacy. This
registry should track information about the
risks conferred by mutations, the nature of the
cancers they generate, the efficacy of detec-
tion, prevention, and treatment modalities, and
the consequences of testing for those who re-
ceive it.

6. The federal government should regulate
the introduction and use of genetic tests for
diagnosis, susceptibility, and carrier status.

The introduction of genetic tests into clinical
use has not been adequately regulated. The
Food and Drug Administration (FDA) regu-
lates, as medical devices, genetic tests marketed
as test kits. It has not, however, chosen to reg-
ulate genetic tests provided as clinical labora-
tory services. We believe that Congress should
pass legislation requiring a regulatory scheme
to assure that genetic tests are safe and effec-
tive. Regulatory authority could be vested in
the FDA, in another existing agency with ex-
pertise in genetics, or in a newly created agency
or regulatory body.*

An ideal scheme should provide regulation
of three distinct stages of test development and
use: initial research, a phase of preliminary
marketing approval, and final approval. First,
research must be conducted to show that the
proposed genetic test can reliably detect muta-
tions and that those mutations are associated
with the occurrence of a disease. Human sub-
jects approval must be obtained, and the re-
search must be carried out under the oversight
of an IRB. Once the sensitivity and specificity
of the test for a defined population have been
validated, preliminary approval for clinical use
and marketing would be granted. During this
second stage, the test could be delivered only
among the defined population and only within
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a program meeting the standards set forth un-
der Recommendation 4. The laboratory seeking
regulatory approval would bear the responsi-
bility of ensuring that the individuals tested
and the programs referring patients meet
stated criteria. Additional data must be col-
lected concerning the benefits and burdens of
both positive and negative test results—not just
medical but psychological and social. If safety
and efficacy can be proved in all these regards,
final approval could be sought.

If this regulatory scheme were currently in
effect, it is likely that there would be sufficient
evidence to grant preliminary approval for
BRCAI and BRCA2 mutation testing in indi-
viduals who meet the definition of “high-risk.”
There does not appear to be enough informa-
tion about the meaning of mutations outside
high-risk populations to justify even prelimi-
nary approval for such testing.*

The Clinical Laboratories Improvements
Amendments Act of 1988, which sets training
and skill requirements for laboratory techni-
cians and provides for quality control proce-
dures to assure the accuracy of tests, should be
fully implemented with respect to genetic test-
ing.

7. Education programs need to be undertaken
for people at risk, for the general popula-
tion, and for healthcare providers. Educa-
tion programs must reflect the currently
understood advantages and disadvantages
of testing and make clear that not being
tested can be a wise decision. These pro-
grams should not be controlled by those
with a financial interest in testing.

Existing cancer education programs for
health practitioners should be expanded, and
new, well-coordinated programs should be ini-
tiated to enable such practitioners to learn

*A similar conclusion was reached by the Federal Task Force on Genetic Testing.3

*The Working Group is divided on how this proposed regulatory regimen would be applied to the current state
of BRCAI and BRCA2 mutation testing. If such a regulatory regimen were in effect currently, the Working Group
agrees that there is sufficient information to grant preliminary approval to the use of BRCAI and BRCA2 mutation
testing for people at high risk. The connection between those mutations and high risk of breast and ovarian cancer
for such people, although not yet perfectly understood, is clearly substantial. The Working Group is divided as to
whether there is now sufficient information to justify preliminary approval for BRCAI and BRCA2 mutation testing
of people who are not at high risk. Under our proposed regulatory scheme, such evidence would be required to per-
mit testing of competent adults who were not at high risk. Either because of weighing of the evidence or because of
varying views of the importance of autonomy, some of us believe that testing should now be permitted; others be-

lieve that the social cost of strict prohibitions is too high.
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about and discuss the ethical, legal, social, and
medical issues surrounding genetic testing for
breast and ovarian cancer susceptibility with
their patients. Similarly, existing breast cancer
awareness and outreach programs for patients,
their families, and other potential consumers
should be expanded to include information on
genetic testing for hereditary susceptibility to
breast and ovarian cancer. Programs to educate
policymakers, including legislators, about the
ethical, legal, and social implications of genetic
testing should be encouraged, as should efforts
to educate the public about the work of the Hu-
man Genome Project and its possible applica-
tions and consequences.

In spite of the great need for education, we
believe that programs should not be controlled
by those with financial interests in testing. For
example, firms providing genetic testing ser-
vices should not control the content of educa-
tional programs about BRCAI and BRCA2 ser-
vices for either consumers or healthcare
providers. However, it would be responsible
and laudable for such firms to support educa-
tional activities by funding independent pro-
grams.

8. Marketing of genetic tests for BRCA1 and
BRCA2 mutations should be carefully lim-
ited.

It is easy to imagine an advertisement for
BRCAI and BRCA2 mutation testing that preys
on women'’s fear of breast cancer and then of-
fers testing as a solution to this heightened con-
cern. Marketing of genetic tests should be sub-
ject to at least the same level of regulation as
marketing of pharmaceutical drugs, whether
administered by the FDA or another federal
agency. Marketing should be restricted to ap-
proved uses and include lengthy discussion of
potential risks.

9. Health plans should cover genetic testing
for BRCA1 and BRCA2 mutations for ap-
propriate plan members through testing
programs meeting stated criteria. When ge-
netic testing is covered, the full scope of a
comprehensive program must be covered.

Although much remains to be learned,
enough is known about genetic testing for
BRCAI and BRCA2 mutations in appropriately
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selected individuals from high-risk families
that it should not be considered experimental
for the purposes of health coverage. Although
the definition of “high-risk” might reasonably
vary among health plans, whatever definition
a health plan adopts should be readily avail-
able to plan members. Payers should reimburse
genetic testing services only when provided
within a proper program that includes testing
and counseling by health professionals of
demonstrated competence, comprehensive fol-
low-up care, and participation in properly
planned research on genetic testing for breast
or ovarian cancer susceptibility. It is essential
that payers should cover not just the cost of the
test itself but also the recommended genetic
counseling and follow-up services.

Although there is no reason to believe that
testing is medically appropriate for people who
do not have high-risk genetic backgrounds,
payers should cover, at a minimum, genetic ed-
ucation or counseling programs for women
concerned about whether genetic testing is ap-
propriate for them.

10. Given current knowledge of BRCA1 and
BRCA2 mutations and of breast cancer
prevention and treatment, malpractice li-
ability for failing to offer genetic testing
should not be used as a reason for health-
care providers to offer such testing
broadly. When genetic testing programs
are offered, liability considerations should
be viewed as a good reason to offer tests
only in the context of comprehensive test-
ing and counseling programs. Profes-
sional organizations should develop
guidelines for whether and when BRCA1
and BRCA2 testing is appropriate.

In healthcare, clinicians’ concerns about po-
tential medical malpractice liability for failing
to use new technologies have sometimes led to
the inappropriate adoption of such technolo-
gies. Nonetheless, a concern about medical
malpractice is not a sufficient justification for
ordering a genetic test for breast or ovarian can-
cer susceptibility. There is no reason to believe
that genetic testing for BRCAI and BRCA2 mu-
tations is or will soon become the standard of
care for women. Even if it were accepted as
such, the difficulty of proving damages from
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1 vide such testing would greatly
lfi;'ruaﬂ%irt1 gnt; lipfgihty. On the other hand,.harm to
atients who were tested inappropriately or
without adequate counseling or follow-up may
realistically result in medical Liability.
Professional organizations and others should
continue to draft guidelines that further define
the appropriateness of BRCA1 and BRCA?2 test-
ing for specific groups and describe the char-
acteristics of excellent testing programs. When
testing for BRCA1 and BRCA2 mutations is of-
fered, the use of genetic counseling in connec-
tion with the testing should become part of the
professionally and legally recognized standard
of care. In providing such counseling, practi-
tioners without substantial knowledge or ex-
perience in genetics may well risk violating the
standard of care. Finally, access to psychologi-
cal counseling for those who receive genetic
testing should become part of the standard of
care.

11. Federal and state laws should clearly pre-
vent the use of information about genetic
testing, such as BRCA1 and BRCA2 muta-
tion testing, in health coverage or em-
ployment decisions. The fact that a ge-
netic test has been administered should
be protected in the same way as the in-
formation gained from the test. Govern-
ments should study carefully limiting
uses of genetic information in other con-
texts.

Among the most feared consequences of ge-
netic testing in the United States are its effects
on health coverage and employment. It is pos-
sible that the Americans with Disabilities Act
provides some protection against employment
discrimination, but that conclusion is not cer-
tain. The federal government should clearly
ban employment discrimination based solely
on the results of genetic tests or on the fact that
such tests have been done. The federal gov-
ernment should also require that the availabil-
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ity or price of health coverage should not be
conditioned, limited, or affected by genetic in-
formation. Existing federal legislation provides
only limited protection. Preferably, such a re-
quirement would be in the context of guaran-
teed health coverage for all Americans. Before
federal legislation is effective or where federal
legislation does not reach, states should ban
employment and insurance discrimination.

Predictive genetic information may also af-
fect the availability of other forms of insurance,
such as disability and life insurance coverage,
or may be used in custody and adoption pro-
ceedings. Federal and state governments
should study limiting such uses of genetic in-
formation.*

12. The privacy of genetic information—and
all medical information—should be bet-
ter protected.

Privacy legislation must be strengthened as
one part of a strategy to limit genetic discrim-
ination. Employers and insurers should be pre-
vented from making decisions based on genetic
information by putting health professionals
and others who have access to the information
under an obligation not to disclose it. Ideally,
as genetic information may be indistinguish-
able from other medical information in patient
files, privacy legislation should be broad
enough to cover both categories.

Research protocols also must be designed to
protect patient privacy. Genetic research may
follow the health of many people over a num-
ber of years, yielding data widely available to
researchers via a computerized database. Con-
fidentiality would be compromised if the data-
base contained personally identifying informa-
tion or even full background information.
Patients should be fully informed of the pro-
tections for confidentiality and the risk that it
may be breached before they decide whether
to participate in research.

*A minority of the Working Group believe that disability and life insurance, which may be essential for a woman
to provide a reasonable quality of life to her family, should be included in legislation barring the discriminatory use
of genetic information. Substantial efforts should be made to understand the impact of the potential loss of these

forms of insurance on high-risk families.
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Even within a family, privacy rights should
be maintained. Genetic tests reveal information
about family members that some people may
not want to know and that may impart eco-
nomic, social, or psychological harm. If a
woman does not wish to disclose her genetic
status, healthcare professionals have no oblig-
ation to warn her family members in order to
prevent harm. The potential harm to family
members is not immediate, and given the cur-
rent risks and benefits of genetic information,
disclosure against the wishes of an individual
undergoing testing cannot be justified. The in-
formed consent process should include discus-
sion of privacy within the family. Practitioners
may want to encourage their patients to share
information about test results with family
members, but they must not take that step
themselves without the consent of the person
tested.

13. Congress should consider the possible
implications of a patent monopoly result-
ing from a patent on an important human
genetic sequence.

BRCA1 and BRCA2 are the subjects of sev-
eral patents and patent applications. To the ex-
tent they are granted, these patents would give
the institutions that employed the “inventors”
substantial power to control how genetic test-
ing is conducted and by whom. Some argue
that such patents may have a negative impact
on research and, thus, are not in the public in-
terest. Others say that gene discoveries are part
of nature, not inventions, and thus not morally
patentable. Still others argue that patent pro-
tection is crucial for encouraging biotechno-
logic innovation.

The Working Group made no substantive
recommendation on the issue of whether par-
ticular genetic sequences should be subject to
patent protection. It did conclude that patents
for genetic discoveries, such as BRCAI and
BRCA2, should not be allowed to be a signifi-
cant barrier to research. Furthermore, when the
federal government is an assignee on a patent
application, its agreements with other as-
signees or coinventors should be public and
should protect the public interest in the uses of
the invention. Congress should directly exam-
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ine the full range of issues involved in gene-re-
lated patents.

CONCLUSION

The news that mutations in first one, then a
second, gene had been linked to hereditary
breast cancer excited many and led people to
hope that a new genetic era of prediction, pre-
vention, and treatment for breast cancer was
opening. Four years after the successful cloning
and sequencing of BRCAI, the hopes remain,
but they are tempered. They are joined by an
increasing realization that the discoveries bring
costs as well as benefits. In many respects, these
costs are currently more numerous and more
significant than the benefits. Commercial avail-
ability of tests for genetic susceptibility to a
common and dreaded disease puts in stark re-
lief inadequacies in our ability to regulate ge-
netic tests, in legal protections of privacy, in our
knowledge of how best to prevent cancer, and
in our delivery of clinical genetic services. We
urge legislators, healthcare providers, payers,
biotechnology industry leaders, and those con-
cerned with the broader societal impact of ge-
netic testing for cancer risk to work together in
responding to the challenges such tests brings.
BRCA1 and BRCA2? tests are among the first ge-
netic tests for susceptibility to common dis-
eases. They surely will not be the last.
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